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HOW 
COMPLETE 
IS YOUR 
KNOWLEDGE 


OF PEDIATRIC 
ANESTHESIA? 


Just Published! 


By ROBERT M. SMITH, M.D. 
Anesthesiologist, The Child- 
ren’s Medical Center, Boston, 
Mass.; Assistant Clinical Pro- 
fessor of Anesthesia, Harvard 
Medical School; Consultant in 
Anesthesia, U.S. Naval Hos- 
pital, Chelsea, Mass. and 
Lemuel Shattuck Hospital, Ja- 
maica Plain, Mass. Just Pub- 
lished. 1959, 418 pages, 634” 
x 93/4'', 182 illustrations. Price, 
$12.00 


By HUGH E. STEPHENSON, 
JR., M.D. New. 1958, 378 
pages, 634" x 934”, 31 illus- 
trations. Price, $12.00. 


Use This 

Coupon to 
Order on 
10 Day 


Approval! 


Cvm 
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“Do you know how to establish dependable 
infusion in a 4 or 5 pound infant?” 


“Do you know when hypnosis is recommended 
as an aid in anesthesia?” 


“Are you acquainted with all the newer 
preoperative medications for children?” 


“Do you know what to do in case of a pediatric 
cardiac arrest?”’ 


You'll find All the Answers in .. . 


Smith ANESTHESIA FOR 
INFANTS AND CHILDREN 


The Only Authoritative Book on the Subject 


Based on the author’s clinical experience as head of 
the anesthesiology service at one of the world’s 
largest pediatric centers, this book is unquestionably 
the most complete, up-to-date and authoritative 
volume on all phases of general and regional anes- 
thesia for infants and children available today. 
You’ll find it incorporates all the information you 
need to provide safe, effective care for every child 
undergoing surgery...practical information on what 
to do, when to do it and how to do it...and impor- 
tant background information so that you can better 
understand the entire pediatric surgery picture. 


Stephenson CARDIAC ARREST 
AND RESUSCITATION 


Are you prepared for that moment when you might 
have to revive a human heart? This new Mosby 
book tells you exactly what to do if that tragic 
moment occurs and how to do it. Learn all the 
facts about cardiac arrest and resuscitation now. 
and be prepared to revive a human heart and save 
a pool 


| 
The C. V. Mosby Company Date — 
3207 Washington Blvd., St. Louis 3, Mo. | 

| 


Dear Sir: 
Please send me on 10 day a yey a copy of the book(s) 
checked below. |! understand that if | am not completely 


satisfied, | can return the book(s) within 10 days with no 
charge or obligation. If remittance is enclosed, publisher 
pays the mailing charge. 

] Smith, ANESTHESIA FOR INFANTS AND CHILDREN..$12.00 
C] Stephenson, CARDIAC ARREST AND RESUSCITATION $12.00 
[-] Payment enclosed _] Charge my account 

(Same return privilege) 
pen a new account for me 
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THE NEW DALLONS 

TWIN-BEAM SCOPE 

permits the simultaneous viewing of 
both the ECG and EEG tracings — 
without switching channels. In oper. 
ation, this unit functions as two 
separate cardioscopes, having two 
complete and independent sets of 
controls, either of which may be 
operated individually to monitor 
any desired physiological variable 


Other Dallons “Life-Saving" 
Equipment 

DEFIBRILLATOR 

CARDIAC PACEMAKER 


ELECTROENCEPHALOSCOPE 
PREAMPLIFIER 


ELECTROCARDIOTONE MONITOR 


PRECISION TEMPERATURE 
MONITOR 


————" for Early Warning of 





DALLONS 


Electronic Sentinels 


Impending Cardiac Arrest — 


4 > The Dallons Cardioscope and Cardiophone 


(shown in the above photograph) have proved 
themselves dependably accurate members of 
the operating team. The cardioscope projects 
a continuous electrocardiogram — the cardio- 
phone augments it with an audible tone pattern. 
Both of these Dallons instruments provide 
distinct warnings of impending cardiac arrest 
or fibrillation before otherwise detected. 

For descriptive Bulletin No. 581 plus medical re- 


prints — or for a demonstration of Dallons equip- 
ment in your surgery — please write Dept. A-11. 


DALLONS 

ELECTRONIC 

EQUIPMENT IS ¢ @ 
DISTRIBUTED BY: 


OHIO CHEMICAL & SURGICAL EQUIPMENT CO. 

MADISON 10, WISCONSIN 

Ohio Chemical Pacific Compony, Berkeley 10, California 

Ohio Chemical Conado Limited, Toronto 2, Ontario GRC) 
(All subsidiaries or divisions of Air Reduction Company, Incorporated) 
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ANNOUNCING 


PANHEPRIN 


TRADEMARK 


(Heparin Sodium, Abbott) 


NOW IN A COMPLETE 


AND CONVENIENT LINE 
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ABBOTT HEPARIN SOLUTIONS 





ABBOTT 


PANHEPRIN is the new name for 
Abbott’s line of heparin sodium solu- 
tions. Its choice of concentrations is 
helpfully wide, and its array of con- 
tainers gives added versatility. 

Each year medical demand for 
heparin has increased. Physicians now 
are widely employing it for lipemic 
clearing, as well as for a variety of 
anti-coagulant uses. The new 
PANHEPRIN line is Abbott’s response 
to this demand. 

Below are described individual 
members of the PANHEPRIN family. 
Particularly worth notice is the new 
40,000 unit vial. Your Abbott man 
will be glad to supply you literature, 
including clinical data on the new size. 





40,000 units/ml. New high concentra- 
tion provides 40,000 USP units per ml., 
in 2 ml. vials—useful both in hyperlipe- 
mic and anticoagulant therapies. Other 
PANHEPRIN vials and ampoules avail- 
able with 20,000, 10,000, 5000 and 1000 
units per ml. 

Disposable syringe The ABBOJECT® 
Disposable Syringe is not only conveni- 
ent for the medical staff, but also well 
suited to patient self-administration. It 
provides 20,000 units of PANHEPRIN, 
giving about 12 hours’ effect from intra- 
muscular injection. 

Blood containers For isolated perfu- 
sion procedures, PANHEPRIN in Sa- 
line, 1500 or 1800 units, is available in 
siliconed 500 ml. ABBO-VAC® bottles; 
and 2000 units, available in your choice 
of ABBO-VAC or NON-VAC® bottles, 
or PLIAPAK® plastic bags. 
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NOTABLY SAFE AND EFFECTIVE 
INHALATION ANALGESIA 


me a itt) al -¥ 


Sst a tele Mme) Mea last lolcel tach a(t:(-m OM we aa @ =) 151-8) 


SELF-ADMINISTERED WITH THE 


“Duke; University Inhaler 
peat Ronee 


ties 





f With the “Duke” University Inhaler, “Trilene” arfalgesia can be self-admin- 
‘istered by the patient, adult or child, under medic&l supervision, with a rela- 
- tively wide margin of safety. Induction of analgésia is usually smooth and 

rapid. Inhalation is automatically interrupted if unconsciousness occurs, Out- 
patients can generally leave the doctor’s office or hospital in 15 to 20 minutes. 


«e 
Raa a tt aa 


SET 


“In Obstetrics . . . Self-administered “‘Trilene” will usually give effective relief 
of pain throughout labor and, for delivery, it may be employed in association 
with pudendal block or low spinal anesthesia. 


| In Pediatrics ... The “Duke” University Inhaler is so easy to operate that | 
even a child can administer his own “Trilene” analgesia. 


In Surgery ... With “Trilene,” self-administered, many so-called “minor” yet 
painful procedures such as biopsies, suturing of lacerations, and reduction of 
‘simple fractures can be performed without discomfort to the patient. 


— 


a eecebabe a want a 


“Trilene” is not recommended for. anesthesia nor for the in- | 
duction of anesthesia. Epinephrine is contraindicated when | 
“Trilene” is administered. “Trilene” is nonexplosive; nonflam- | 
mable in air. “Trilene” is available in 300 cc. containers. 

















‘Trilene 


¢ lessens pain 





¢ dispels fear 
* increases patient cooperation 


-Y. ¢ Montreal, Canada 











Ayerst Laboratories make “Trilene” available in the United States by arrangement with 
Imperial Chemical Industries Limited. 5717 
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.--FOR YOUR CONVENIENCE 
‘Anectine’ instant-mix sterile powder 
in a new sterile plastic injection unit... 
for preparation of ‘Anectine’ infusions 


‘ANECTINE” 


4 





AR 
KR 


VACUUM BOTTLES 
ae For vacuum or non-vacuum 
bottles 

a Remove sheath and insert 
plastic needle in solution bottle 
...no separate needle or 
syringe necessary 

s ‘Flo-Pack’ units are easy to 
store...require no refrigeration 
a Sterile powder retains 
potency indefinitely 


‘FLO-PACK’ 





500 meg. 
‘ANECTINE’ 
ELONYL CHOLINE CHLORG 

STERILE POWDER 
‘FLO-PACK’" 
sation of intravenous dre 
oN. Federal low prohibin 
‘wt orescription. 
WPROUGHS WELLCOME 
US.A.) Ine., Tuckohos 
Made in U_S,A. Patent 





‘ANECTINE’— For controlled muscle relaxation 





NON-VACUUM BOTTLES 


‘ANECTINE’ ‘FLO-PACK’ 
UNITS contain either 500 mg. 
or 1000 mg. ‘Anectine™ brand 
Succinylcholine Chloride Ster- 
ile Powder 

Also available: 

‘Anectine’ Injection, 20 mg. in 
each cc. Multiple-dose vials of 
10 ce. 

‘Anectine’ Sterile Solution, 50 
mg. in each cc., 10 ec. ampuls. 
‘Anectine’ Sterile Solution, 100 
mg. in each cc., 10 cc. ampuls. 


BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 
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Specifically, we mean this. Whether it’s ‘‘during hours” 
or ‘‘after hours’’...whether it’s day or night...whether 
it's fair or stormy—if trouble comes, Puritan has the 
organization, manpower, knowledge and ability to 

solve your medical gas or gas equipment problems. 


This is one of the principles to which Puritan has 
dedicated itself for close to half a century. It is one 
of the principles upon which Puritan has built an 
unquestioned reputation for service. 


When you buy from Puritan you automatically 
receive ‘‘the invisible plus”’. 





uritan 


COMPRESSED GAS CORPORATION 
SINCE 1913 


KANSAS CITY 8. MO. 
PRODUCERS OF MEDICAL GASES 
AND GAS THERAPY EQUIPMENT 











More suitable sedation for more hospitalized patients 


In many hospitals around the country, the barbiturates are being replaced with Doriden as 
the sedative of choice. And for good reasons: Doriden offers sound, restful sleep for patients 
who are sensitive to barbiturates, elderly patients, patients with low vital capacity and poor re- 
spiratory reserve, and those who are unable to use barbiturates because of hepatic or renal 
disease. Onset of sleep with Doriden is smooth and gradual, usually with no preliminary 
excitation. Doriden acts within 30 minutes, and sleep lasts for 4 to 8 hours. Except in rare 
cases, no hangover’ or ‘ fog,”’ because Doriden is rapidly metab- z 

olized. SUPPLIED: Tablets, 0.5 Gm., 0.25 Gm. and 0.125 Gm. Doridert 

giutethimide Cis 


CIBA 
SUMMIT, N. J 
2/2735 mB 
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The spectacular beauty of Rio— 
both natural and man-made— along 
with its friendly citizens (cariocas) 
have helped make it an international 
favorite of tourists. And in its hos- 


pitals you'll find another inter- 


THIOPENTAL SODIUM FOR INJECTION, ABBOTT) 








PENTOTHAL’ SODIUM 
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In Rio, too, Pentothal is growing in favor 





Pentothal. No 


other intravenous anesthetic has 


national favorite 


been so widely studied. No other, 
more widely accepted and used. In- 
deed, to know intravenous anesthe- 


sia is to know Pentothal. 


; a | 
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in surgical, therapeutic, 
and diagnostic procedures 


specific advantages 


- rapid, smooth induction 









Ps - evenly sustained surgical plane 
te of anesthesia 

- prompt, pleasant recovery 

- relative freedom from 
laryngospasm and bronchospasm 


SURITAL 


SODIUM 
ultrashort-acting intravenous anesthetic 


Detailed information on SURITAL Sodium 
(thiamylal sodium, Parke-Davis) is avail- 
able on request. 

cAm J / 


"Py : PARKE, DAVIS & COMPANY JF 


. reo? Detroit 32, Michigan 
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FOREGGER 





THE FOREGGER COMPANY, INC. ROSLYN HEIGHTS, L.I., N.Y. 
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THE “HOT” CANISTER 


CONTAINS MALLINCKRODT 
INDICATING SODA LIME 


When you use Mallinckrodt Indicating Soda Lime two 
important things happen: (1) the canister gets hot, indicating 
effective absorption of CO,; (2) when the soda lime is no 
longer able to absorb CO, efficiently, it turns from rose to 
bright yellow. These two advantages help protect both you 
and the patrent. 


Efficient absorption is the rule with Mallinckrodt Indicating 
Soda Lime because it is tested for hardness, surface area, 
shape and size. We have developed a highly porous, pop- 
cornlike granule whose high surface area increases absorp- 
tion rate and efficiency—without impeding flow of gases. 


Our soda lime is protected in a sturdy airtight container 
(3 |b.), assuring freshness, with a free-pouring spout. 
Available through your usual source of supply. 


Re 0. M 


MALLINCKRODT 


MALLINCKRODT ST., ST. LOUIS 7, MO. 
72 GOLD ST., NEW YORK 8, N.Y. 
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Anesthesia for Patients with 
Myasthenia Gravis 


James L. Vanderveen, M.D.* 
Boston, Massachusetts 


Myasthenia gravis has for many 
years been a disease of particular in- 
terest to pharmacologists and anes- 
thetists, since the muscular response 
of myasthenics and that of the par- 
tially curarized patient is strikingly 
similar. In addition, anesthetists have 
a special stake in its study because 
it is the one disease condition in 
which there is general agreement sup- 
ported by experimental] evidence that 
one type of anesthesia is better than 
another. 

In this presentation I shall first 
review the clinical features of the 
disease, then consider its physiology 
and the related pharmacology. Fi- 
nally, I will discuss the problems 
these patients present when under- 
going surgery and anesthesia, with 
special reference to our experience at 
the Massachusetts General Hospital 
and how it has affected our approach 
to the problem. 

Myasthenia gravis was first recog- 
nized by Thomas Willis in 1675, and 
classical descriptions of the disease 
were written by Erb, in 1879 and 
Goldflam, in 1893. Jolly, in 1895 
designated the disease by its present 
name. 


*Research Fellow in Anesthesia, Massa 
chusetts General Hospital, Boston. 

Presented at the annual meeting, New Eng- 
land Assembly of Nurse Anesthetists, Boston, 
March 23, 1959. 


Myasthenia gravis is a disease of 
muscles. Most often affected are those 
of the face, the masseters, the muscles 
of deglutition and speaking, and the 
muscles of the eyes and eyelids al- 
though it may involve any group of 
muscles. Easy fatigability of the af- 
fected muscles is the basic symptom. 
Involvement of the respiratory 
muscles is not uncommon in advanced 
stages of the disease and is the usual 
cause of death. It occurs in adults as 
a rule, but occasionally is seen, even 
in a profound form, in young people. 
The cause of myasthenia gravis is 
unknown. Pathologic changes in the 
thymus gland, as we shall see later, 
are a frequent occurrence, but how 
these are connected to the physiologic 
changes is not known. The improve- 
ment which sometime accompanies 
pregnancy arouses suspicion of some 
endocrine defect. 

Pathologically, no changes are 
noted in the nervous system, and 
there is no atrophy of the involved 
muscles. Only enlargement of the 
thymus with lymphoid hyperplasia 
and the occurrence of microscopic 
collections of round cells or “lym- 
phorrhages” in skeletal muscles serve 
to distinguish the tissues of the my- 
asthenic from those of the normal 
individual. 

Clinically, the chief complaint is 
rapid fatigability of certain muscles, 
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brought on by repetitive effort. In 
attempting to comb the hair, for ex- 
ample, it becomes impossible to raise 
the arm above the head more than 
once or twice. Reading becomes im- 
possible because rapid movements of 
the eye muscles are affected, and 
diplopia may result. Some individuals 
also cannot chew without the rapid 
onset of fatigue in the jaws. Speech 
becomes an effort, and the voice may 
undergo alteration of tone; swallow- 
ing is difficult. Ptosis and inability 
to close the eyelids tightly is common. 
Sudden attacks of dyspnea and col- 
lapse are frequent, and often fatal, 
but the disease may run a subacute 
or chronic course for many years, and 
may even, in some cases, disappear 
temporarily or permanently. 


When tracings of muscular effort 
are made, either of spontaneously 
initiated movements, or those induced 
by repeated electrical stimulation, a 
characteristic pattern is displayed. 
The muscular contractions become 
weaker with each stimulus and soon 
disappear entirely. With a short pe- 
riod of rest the muscle regains normal 
excitability and the process may then 
be repeated. 


The pathologic physiology of the 
disease is confined to the neuromus- 
cular junction. Theoretically there 
may exist three situations, each an 
adequate explanation for the patho- 
genesis of the disease: (1) A de- 
ficiency in the amount of acetylcho- 
line produced at the motor end-plate, 
as might result from a decreased abil- 
ity to synthesize or release the ester; 
(2) The existence of some abnormal 
substance or metabolite with a curare- 
like action which elevates the thresh- 
old of skeletal muscle to the acetyl- 
choline released by motor nerve 
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impulses; or (3) An increase in mus- 
cle cholinesterase. The last named 
possibility has been rather well ruled 
out by direct measurements of cho- 
linesterase levels, but which of the 
two remaining possibilities is involved 
is not known. Regardless of the exact 
etiology of the disorder, the anti- 
cholinesterase drugs afford sympto- 
matic relief and improve muscular 
strength in part, by increasing the 
effective concentration of acetylcho- 
line at the myoneural junction. 


There are many similarities be- 
tween the myasthenic muscle and the 
partially curarized muscle, and the 
extreme sensitivity of the patient with 
myasthenia gravis to curare is well 
known. Curare, like quinine, has been 
employed as a diagnostic agent to 
accentuate the muscular weakness in 
patients suspected of having the dis- 
order but not exhibiting objective 
evidence at the time of the examina- 


, tion. One-twentieth to one-tenth of 


the adult curarizing dose is given in- 
travenously; this dose of curare is 
insufficient to cause significant paresis 
in the non-myasthenic but quickly 
evokes marked signs and symptoms 
in individuals with the disease. The 
test is terminated within two or three 
minutes by the intravenous injection 
of 1 mg. of neostigmine combined 
with 0.6 mg. of atropine. Neither 
curare nor quinine should be used 
unless the result with neostigmine or 
edrophonium alone is indecisive. 


Although myasthenia gravis was 
first mentioned as an entity in 1675, 
adequate therapy was not proposed 
until 1895 when Jolly suggested that 
physostigmine might afford relief. 


This suggestion was not acted upon 
until 1934 when Mary Walker, im- 
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pressed by the similarity between 
myasthenia gravis and the symptoms 
produced by curare poisoning, em- 
ployed physostigmine with beneficial 
effect, on the basis of its known de- 
curarizing action. The following year 
she reported that the use of neostig- 
mine afforded better clinical results. 
Since that time numerous, publica- 
tions have confirmed the fact that 
neostigmine is the drug of choice in 
the therapy of this disease. 


The dose of neostigmine varies 
with the severity of the disease, the 
response of the patient and such 
emergencies as difficulty in breathing 
or swallowing. Whenever possible the 
patient is placed on adequate oral 
therapy. The onset of effect is slower 
with oral than parenteral therapy, 
but the persistence of action is great- 
er, and the intensity of action more 
uniform. The total daily oral dose 
varies from as little as 15 mg. to as 
much as 375 mg. The interval be- 
tween doses is of paramount impor- 
tance; the best dosage schedule must 
be ascertained by trial and error for 
each patient and changes made as the 
need arises. Frequently therapy is re- 
quired day and night. Larger portions 
of the daily dose may be given at 
times of greatest fatigue, such as in 
the afternoon, or just prior to meals. 


Parenteral therapy is reserved for 
more severe cases. However, a num- 
ber of ambulatory patients on oral 
neostigmine may also require appro- 
priately spaced subcutaneous injec- 
tions. Parenteral injection may be life 
saving in emergencies, for example 
during an intercurrent infection. 


Inasmuch as myasthenia gravis is 
the only disease characterized by 
muscle weakness which is dramatic- 
ally improved by neostigmine, its 
subcutaneous or intravenous adminis- 
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tration is used as a diagnostic test for 
the disease, and because it carries 
little risk, is preferable to curare for 
this purpose. 


PHARMACOLOGY 
I. Anesthetics 


Ideally an anesthetic for use in 
myasthenics should have the follow- 
ing properties: 


1. Non-irritating to the airway (as 
secretions are frequently a problem) 


2. Potent (so that muscle relax- 
ants need not be used) 


3. Lack of curariform effect 


4. Freedom from dangerous side 
effects (these patients tolerate addi- 
tional stress poorly) 


5. Rapid elimination (to minimize 
postoperative respiratory depression) 


6. A low incidence of postoperative 
nausea and vomiting (so that oral 
prostigmine may quickly be resumed) 


a. Di-ethyl] ether, the most ven- 
erable of anesthetics, and one still 
unsurpassed in utility and safety, 
gains a portion of its ability to pro- 
duce profound muscular relaxation 
from a peripheral effect at the myo- 
neural junction, and this seems to 
mimic the action of curare. For this 
reason one might expect it to perform 
poorly in this disease, and clinical 
trial has proved this to be true. In 
addition it is irritating to the respira- 
tory mucosa. The recovery period 
may be prolonged, and nausea and 
vomiting postoperatively may be 
prominent. 


Other ethers we must assume pos- 
sess similar pharmacologic actions at 
the myoneural junction, and _ there- 
fore also to be poor choices, although 
we have had no experience with them 
in this group of patients. 
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b. Thiopental sodium (Pento- 
thal® Sodium) and similar short-act- 
ing barbiturates possess no curari- 
form properties, so would not seem 
contraindicated on this most impor- 
tant basis. They are nonirritant, and 
properly managed, produce a speedy 
recovery with little metabolic dis- 
turbance. However, it is impossible 
to produce the required depth of an 
esthesia safely, and for this reason 
we have not found them useful in 
thymectomy. The barbiturates might 
have some importance in operative 
procedures requiring only light anes- 
thesia, but the well known respiratory 
depressant effects of these agents 
would seem to indicate their employ- 
ment with great caution and in very 
small doses. 


c. Nitrous oxide (and Ethylene) 
is nonirritant, free from effect at the 
myoneural junction, is perfectly safe 
from the standpoint of side effects, 
and produces a rapid recovery. If it 
were more potent, in this situation, 
as in anesthesia as a whole, it would 
be ideal, but a depth of anesthesia 
sufficient for thymectomy cannot be 
obtained by its use. There is no rea- 
son not to sanction the use of either 
of these agents in myasthenics, when 
the requirements of the surgery make 
the light level of anesthesia obtained 
sufficient. 


d. Cyclopropane, the remaining 
general anesthetic in common use, is 
nonirritant, and the dangerous side 
effect of cardiac arrhythmia is not 
often seen at the level of anes- 


thesia required for thymectomy. It is 
potent enough to be used alone for 
surgical procedures of this magnitude, 
being able to suppress the reflexes 
initiated by dissection in the medi- 
astinum. It gains its muscular relax- 
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ing ability from a mode of action in 
which there is little, if any involve- 
ment of the myoneural junction. It 
has much to recommend it. In addi- 
tion, being rather insoluble in body 
tissues, the recovery time is brief, 
spontaneous ventilatory effort is rap- 
idly regained, and the incidence of 
postoperative nausea and vomiting is 
low. 


Cyclopropane has been the most 
useful general anesthetic agent in our 
hands for this group of patients, and 
is the one which we believe, without 
question, to be the agent of choice 
for thymectomy. 


e. Local anesthetics are said to 
have a curariform activity as one of 
their side effects. Experience has 
shown that in the clinical dosage 
range this is insignificant in both the 
normal and the myasthenic. Opera- 
tions capable of being done under 
local anesthesia may be safely per- 
formed in this manner on myas 
thenics. 


These same agents may be prop- 
erly used for regional or spinal anes- 
thesia, and have been so employed 
in the presence of myasthenia gravis. 


f. Topical anesthetics having the 
same basic chemical structure as, and 
being often identical with, those used 
for local, regional or spinal anesthe- 
sia, carry no more hazard in general, 
and often less, since they are used in 
smaller total dosage. 


II. Muscle Relaxants 


a. “Curare” (d-tubocurarine 
|Tubocurarine®| and d -chondro- 
curarine |Intocostrin®|) has been 
incriminated above as a hazardous 
drug in the myasthenic. Because of 
the physiologic deficit which exists 
in the area of action of curare (i.e., 
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the receptor area) the concentration 
of acetylcholine necessary to break 
through the curare block at the end 
plate receptors is much more slowly 
reached than in the normal individ- 
ual, or an adequate level may never 
be attained. Even with the assistance 
of neostigmine or other cholinesterase 
inhibitors, this may still be true. If 
such is the case, recovery from cur- 
arizing effects in the myasthenic may 
not occur until the curare has been 
redistributed and metabolized. This 
might require hours or even days. 


All our physiologic and pharma- 
cologic knowledge weighs strongly 
against the use of curare and similar 
compounds in patients suffering from 
myasthenia gravis because of the pro- 
longed and unpredictable activity 
which they may be expected to 
exhibit. 


b. Gallamine triethiodide (Flax- 
edil®), dimethyl Tubocurarine 
(Metubine®), and benzoquinonium 
(Mytolon®) are similar in structure 
and mode of action to curare and 
ought similarly to be impugned. 


c. Decamethonium (Syncurine®) 
the prototype of the depolarizing 
agents, and 


d. Succinylcholine (Anectine®) 
by their mechanisms of action as out- 
lined previously would seem to exert 
their effect at the myoneural junction 
in a physiologic area which in the 
myasthenic is presumed to be nor- 
mal. Therefore the use of these relax- 
ants in such cases would seem safe, 
and indeed, reports of the successful 
use of depolarizing agents in the pres- 
ence of myasthenia gravis exist. 


We have been reluctant to try 
these drugs, however, because of a 
poorly understood phenomenon which 
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is occasionally observed in normal 
patients. This consists of a persist- 
ence of muscular paralysis well past 
the expected duration, in some cases 
lasting many hours. It has been sug- 
gested that in certain situations these 
drugs may play a dual role, initially 
acting by depolarization, and later, 
perhaps at an intermediate stage in 
their hydrolysis or after large doses, 
acting as competitive or curare-like 
blockers. Recent evidence indicates 
that this duality of action formerly 
regarded as a rare occurrence may 
be quite common, though not often 
clinically evident. Should a profound 
prolongation of action take place dur- 
ing administration to a myasthenic, 
disaster could easily supervene. We 
would strongly advise against the use 
of depolarizing muscle relaxants until 
their pharmacologic action is more 
clearly understood. 


III. Supplemental Drugs 


In this class are placed all the 
many compounds other than anes- 
thetics and muscle relaxants which 
may be employed in the course of an 
anesthetic administration. Usually 
they are given for a specific effect 
(e.g. the opiates for analgesia, vaso- 
pressors to correct hypotension, etc.) 
The primary effect is as useful in a 
myasthenic as in a normal patient, 
and at times as necessary. It is the 
side effects of which one must be 
wary. Some of the outstanding ex- 
amples of commonly used drugs pos- 
sessing dangerous attributes are listed 
below. Many more might be added 
as recent advances add increasing 
numbers of useful drugs to the anes- 
thetist’s armamentarium. This makes 
it incumbent upon any person deal- 
ing with this type of patient to under- 
stand fully the pathologic physiology 
of the disease, and all the pharmaco- 
logical properties of any drug he in 
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tends to employ, and to weigh the 
possible harm a given drug may do 
against the good he seeks to accom- 


plish. 


a. Barbiturates of the moderately 
long and long acting types are com- 
monly employed as preoperative med- 
ication. All barbiturates are respira- 
tory depressants and this feature has 
caused us to avoid their use when 
possible and to keep the dosage to 
an absolute minimum in those pa- 
tients whose extreme apprehension 
makes some such euphoriant seem 
necessary. 


b. Opiates are even more potent 
respiratory depressants than the bar- 
biturates. We avoid them entirely as 
premedicants and confine their use as 
postoperative analgesics to the mini- 
mum and then at a reduced dosage 
level. 


c. Parasympatholytic drugs are 
useful because of the stimulation of 
the parasympathetic system occasion- 
ed by the neostigmine these patients 
routinely take. It is necessary for 
many myasthenics to combine oral 
or parenteral atropine with their 
maintenance anticholinesterase medi- 
cation to counteract its visceral ef- 
fects. By the same token, failure to 
give adequate doses of atropine pre- 
operatively may lead to great diffi- 
culty from secretions during anesthe- 
sia. In some patients the preoperative 
atropine may need to be given in 
greater doses than one would give to 
a normal individual, and it is cer 
tainly proper to give additional in- 
tramuscular or intravenous doses dur- 
ing the course of anesthesia if secre- 
tious are troublesome. Repeated 
administration of atropine may also 
be necessary if marked bradycardia 
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develops during surgery as a result 
of the combined vegal stimulating 
action of neostigmine and cyclopro- 
pane. 


d. Quinidine is the optical isomer 
of quinine. The curare-like action of 
this latter compound is well docu- 
mented. Not so often appreciated is 
the fact that quinidine may have a 
similar effect. Care is necessary in its 
administration to myasthenics. It is 
important to enquire if any known 
sensitivity to quinine or quinidine 
exists. 


Thymectomy in the treatment of 
myasthenia gravis is an operation now 
more than twenty years old. The 
benefit achieved by removal of the 
thymus varies widely. Some clinics 
abandoned the operation because the 
mortality rate was so high and the 
number of patients improved so small. 
We have persisted because by atten 
tion to detail we have been successful 
in reducing the mortality rate from 
40 per cent to under 4 per cent. At 
the same time rigid selection of pa- 
tients for operation has increased our 
percentage of patients experiencing 
a complete remission or vast improve- 
ment to more than 60 per cent. This 
contrasts with a spontaneous remis- 
sion or cure rate of under 15 per cent. 


Individuals with myasthenia gravis 
occasionally require anesthesia and 
surgery for other conditions, just as 
does the non-myasthenic person. Our 
experience with anesthesia for thy- 
mectomy can be used as a starting 
point in planning the management of 
other surgical procedures in patients 
with this disease. 


During the past 19 years nearly 
160 myasthenics have _ undergone 
thymectomy at the Massachusetts 
General Hospital. This is, to my 
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knowledge, the second largest series 
in the world and is the largest care- 
fully prepared and followed series. As 
a result of our experience with this 
group of patients considerable infor- 
mation bearing on the successful 
preparation and postoperative care of 
myasthenics has been accumulated, 
and a very definite and successful 
technique of anesthetic and surgical 
management has been evolved. 


PREOPERATIVE PREPARATION 


Since myasthenic patients present 
such a special problem in preoper- 
ative preparation, it has been our 
practice to bring them into the hos- 
pital well in advance of the antici- 
pated time of operation for careful 
evaluation of their general physical 
status, a precaution which we believe 
is of paramount importance in their 
successful management. Every effort 
is made to bring these patients to 
surgery under optimal conditions, for 
they tolerate medical and_ surgical 
complications exceedingly poorly. Of 
special importance is the correction 
of pulmonary infection if it exists. 
These patients need all the respira- 
tory reserve which only a normal 
pulmonary system can provide post- 
operatively. They will not tolerate 
any interference with their ventila- 
tory mechanism, beyond that imposed 
by their basic disease and the effects 
of surgery. The respiratory system 
should be a particular concern of the 
anesthetist in his preoperative assess- 
ment, and any indication of active 
pulmonary infection, or of impaired 
respiratory reserve should be fully 
investigated and treated. 


By the same token the oxygen 
carrying capacity of the blood is vi- 
tally important, and the correction 
of anemia is mandatory. 
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Infection in any part of the body 
ought not to be overlooked. If a well- 
controlled myasthenic can be thrown 
into crisis by a minor infection, how 
much more dangerous must it be to 
have such an event superimposed 
upon the stress of operation? 


A second reason for the longer pe 
riod of preparation required of my- 
asthenics prior to surgery is to allow 
for the change from the usual oral 
route of anticholinesterase medica- 
tion to the parenteral route. Although 
a rough guide has been established 
whereby the intramuscular dose is 
found to equal 1/30 of the oral dose, 
this may vary somewhat from one 
individual to another, and may re- 
quire several days of observation, and 
adjustment before a satisfactory 
schema can be established. When the 
patient’s strength is normally main- 
tained by the proper dosage schedule 
through this new route of adminis- 
tration, it is safe to change to the 
intravenous route on the day of oper- 
ation, the intramuscular and _ intra- 
venous doses being equivalent. 


ANESTHETIC MANAGEMENT 


It is preferable to use local, re- 
gional or spinal anesthesia for pro- 
cedures in which the demands of the 
surgery make this possible. Caution 
must be employed in the use of spinal 
anesthesia; a spinal level high enough 
to affect the respiratory muscles even 
in small degree, may produce hypo- 
ventilation. 

The technique outlined below is 
that used in our department for pa- 
tients undergoing thymectomy. It is 
a satisfactory technique for use dur 
ing any operation on a myasthenic 
requiring general anesthesia. 


1. Premedication 
Atropine alone is the usual pre- 
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medication. The dose for an average 
patient is 0.6 mg. or more. Because 
of profuse secretions which are com- 
mon when neostigmine is taken the 
administration of a parasympatholy- 
tic agent is even more important than 
is normally the case. The dose can be 
tailored on the basis of the patient’s 
prior experience with excessive secre- 
tions. There should be no hesitation 
in giving additional atropine prior to 
or during anesthesia if secretions are 
not adequately suppressed. Profuse 
secretions often interfere with a 
smooth induction of anesthesia by 
initiating coughing or laryngospasm. 


Opiates and barbiturates are avoid- 
ed as premedicants. Their respiratory 
depressant effect may prolong the in- 
duction of anesthesia. In conjunction 
with a depressant anesthetic agent, 
splinting of the chest due to wound 
pain, or difficulties in neostigmine 
dosage regulation, serious ventilatory 
problems may be produced in the 
postoperative period. 


Only those few patients whose 
extreme apprehension make some 
euphoriant seem highly indicated 
receive any drug other than atropine. 
A moderately long acting barbiturate 
(such as pentobarbital) is then given, 
but in decreased amount. 


The premedication is given 45 
minutes to one hour prior to the in- 
duction of anesthesia. 


2. Neostigmine Infusion 


An intravenous neostigmine infu- 
sion is begun in the patient’s room 
114 to 2 hours prior to surgery. One- 
third to 1/2 of the calculated daily 
parenteral dose is placed in an equiv- 
alent fraction of the daily fluid in- 
take. This is regulated so as to run 
in at a rate which will just bring 
about its completion in the required 
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time (i.e. daily parenteral dose = 12 
mg. Four mg. are placed in 1000 c.c. 
of intravenous solution, usually 5 per 
cent dextrose in water, and regulated 
to run at 125 c.c./hr. or 33 drops/ 
min. The entire solution would be 
infused in 8 hours, thus providing 
1/3 of the calculated neostigmine and 
1/3 of the average daily fluid re- 
quirement in 1/3 of the day). 

The rate at which the infusion is 
to run is clearly marked on the bottle 
and those caring for the patient are 
carefully instructed to frequently 
check the rate of infusion. 


3. Induction of Anesthesia 

Anesthetic induction is performed 
with cyclopropane and oxygen, usu- 
ally a 50 per cent mixture. The anes- 
thesia is deepened until sufficient 
muscle relaxation and depression of 
laryngeal reflexes has occurred to 
permit direct laryngoscopy. 

Coughing, breath holding and 
laryngospasm are not infrequently 
encountered. They are most often due 
to secretions in the airway, which 
should be dealt with by suctioning 
and the intravenous injection of addi- 
tional atropine. 


4. Topical Anesthesia 

The larynx is exposed and _ thor- 
oughly sprayed, together with the 
trachea, using a topical anesthetic. 
We have used cocaine 4 per cent and 
Xylocaine® 2 per cent with epineph- 
rine 1:100,000 and have found both 
satisfactory. 

This maneuver permits the depth 
of anesthesia to be less than would 
otherwise be the case when an endo 
tracheal tube is employed. 


5. Endotracheal Intubation 
If sufficient depth of anesthesia 
still exists after spraying of the air- 
way, an endotracheal tube is inserted. 
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If not, the face mask is reapplied and 
anesthesia again induced to the same 
level as before, so that intubation can 
be performed without trauma or in- 
citing noxious reflexes. 


We have used both uncuffed tubes 
under a face mask and cuffed tubes 
attached directly to the anesthetic 
machine. Our preference today is for 
the latter, as this makes the attain- 
ment of a tightly closed system easier. 
The possibility of inflicting trauma 
upon the tracheal mucosa with an 
inflated cuff seems small if the pres- 
sure used is only just sufficient to 
produce a seal around the tube. The 
duration of this operation is not usu- 
ally long. Should it become so, oc- 
casional brief deflation of the cuff to 
permit temporary resumption of nor- 
mal blood flow through the capillaries 
of the mucous membrane in contact 
with the cuff seems wise. Our practice 
has been to deflate the cuff five min- 
utes of every hour. 


The use of an uncuffed endotra- 
cheal tube under a face mask presents 
two problems. One is the trouble 
sometimes experienced in obtaining a 
sufficiently tight closure around the 
edges of the mask to permit the use 
of a closed system and assistance to 
respiration. The other is the oc- 
casional difficulty with inflation of 
the stomach when gases are forced 
down the esophagus during positive 
pressure assistance to respiration. 


The use of an endotracheal tube 
is essential because it assures an ever 
patent airway in these patients in 
whom adequate ventilation is so ex- 
tremely important. It also facilitates 
assistance to or control of respiration. 


6. Maintenance of Anesthesia 
Cyclopropane and oxygen are ad- 
ministered in a closed carbon dioxide 





251 


absorption system by either the in- 
termittent or continuous flow tech- 
nique as the anesthetist prefers. The 
former is most often employed in our 
department. 

A depth of anesthesia is maintained 
only just sufficient to produce a quiet 
operative field and to prevent reflex 
coughing during dissection about the 
trachea and bronchi. 

Respiration is assisted or controlled 
to overcome the depressant effect of 
cyclopropane on the respiration, and 
to prevent collapse of the lungs, as 
one or both pleural cavities are not 
infrequently opened during the 
surgery. 

Arrythmia has been an infrequent 
occurrence. More vigorous attention 
to ventilation will usually cause it to 
disappear if it reflects inadequate 
ventilation. If it does not the anes- 
thesia is lightened or if this fails the 
cyclopropane should be discontinued 
altogether. This latter step has never 
been necessary in our cases. 

Vital signs are rigorously observed, 
but aside from the usual mild brady- 
cardia and hypertension common 
with cyclopropane, little change is 
usually seen. 


7. Regulation of Neostigmine 
Infusion 


To insure correct flow at the pre- 
determined rate the intravenous in- 
fusion is frequently observed for 
proper drip rate. No objective signs 
will exist during anesthesia to verify 
that this rate is correct. This verifi- 
cation will have been made during 
the two hours that the infusion runs 
prior to anesthesia. Only if the pulse 
rate slows markedly under the com 
bined influence of cyclopropane and 
neostigmine is consideration given to 
decreasing the infusion rate. Even 
then the usual measure is to give in- 
travenous atropine instead. 
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Usually no other fluids are given 
except that nearly all patients re- 
ceive a 500 c.c. transfusion of blood. 
Bleeding is sometimes marked from 
the sternum and an occasional patient 
may require greater replacement. 


8. Postoperative Analgesia 

Five to ten minutes before the an- 
ticipated conclusion of surgery a 
small dose of morphine is given. This 
is usually in the range of 4 to 8 mg. 
It is administered in two parts, one- 
half intravenously, the other subcu 
taneously. 


The analgesia thus obtained is ex- 
tremely useful in decreasing the se- 
verity of incisional pain as the patient 
recovers from anesthesia. Since little 
postoperative analgesia occurs with 
cyclopropane, the pain quickly be- 
comes noticeable to the patient on 
awakening. Considerable splinting of 
the chest follows with resultant in- 
terference with ventilation. 


9. Aspiration of Secretions 

Before the endotracheal tube is re- 
moved at the conclusion of the anes- 
thesia careful attention is paid to a 
thorough aspiration of the bronchi, 
trachea and upper airway. 


10. Extubation 

The anesthetic is discontinued long 
enough in advance of the termination 
of surgery so that the patient regains 
adequate spontaneous _ respiration. 
Most patients will awaken from anes- 
thesia at about this time also, unless 
the surgery has been prolonged. Be- 
fore the endotracheal tube is re- 


moved, vigorous spontaneous respira- 
tions should be present and _ the 
patient should be given a trial of 
three to five minutes on atmospheric 
air to insure that no anesthetic de- 
pression persists. 
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11. Verification of Respiratory 
Function 

Before the patient is removed from 

the operating room he should be care- 

fully observed for a period with the 

endotracheal tube removed to be ab- 

solutely certain that hypoventilation 
does not exist. 


If it can be assumed that all re- 
spiratory depressant effect of cyclo- 
propane is gone, and hypoventilation 
does occur, it can be surmised that 
underdosage with neostigmine has 
taken place. This occasionally hap- 
pens despite adherence to the calcu- 
lated neostigmine dosage schedule. 
Perhaps some patients’ requirements 
are increased by the stress of surgery 
and anesthesia. 

Intravenous injection of 0.5 mg. 
of neostigmine will usually cause the 
respirations to return to their normal 
character. Repetition of this addi- 
tional neostigmine injection should 
be avoided or done very judiciously, 
as neostigmine overdosage is a serious 
problem. One of the effects of such 
overdosage is weakness of the respira- 
tory muscles; thus, it may be difficult 
to detect in such a situation. 


Should a patient be met who has 
persistence of hypoventilation after 
the above measures have been used, 
the safest approach would seem to 
be to continue manual or mechanical 
assistance to respiration until this 
complication subsides. Such prolong- 
ed hypoventilation has not occurred 
in our series following cyclopropane. 
It did occur, and frequently, in the 
first few patients we operated upon 
using ether. 


12. Recovery Period 
The patient must recover con- 
sciousness before leaving the operat- 
ing room so that the anesthetist can 








November, 1959 


be certain that he will have all his 
protective reflexes. 

The average patient has recovered 
to such a condition that resumption 
of the oral route of neostigmine ad- 
ministration is possible before leaving 
the recovery room. 


All measures which are usually 
taken during recovery from anesthe- 
sia to protect the patient against the 
hazards of vomiting and aspiration, 
hypoventilation, obstruction of the 
airway, and the development of sur- 
gical shock apply with even greater 
force to the myasthenic individual. 


POSTOPERATIVE CARE 


It cannot be overemphasized that 
respiratory problems are the major 
hurdle over which post-thymectomy 
patients must be taken. Because of 
their muscular weakness, the lack of 
respiratory reserve is amazing and, 
at times, frightening. 


No effort should be spared to be 
prepared for all possible respiratory 
complications. It is only through the 
development of a routine in this 
preparation for the postoperative pe- 
riod, and a thorough understanding 
of all the possible emergencies which 
may arise that these patients may be 
successfully carried through this most 
critical time. All concerned in their 
care; surgeon, neurologist, anesthe- 
tist, floor and private nurses must be 
able to instantly recognize such prob- 
lems as they develop. Further, they 
must have immediately at hand the 
means to treat these emergencies. 
They must have no hesitation in do- 
ing so, even in a somewhat more rad- 
ical manner than might be indicated 
for other types of patients, bearing 
in mind always the slim margin which 
may exist between success and fail- 
ure. Impaired ventilation may de- 
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velop very quickly in patients with 
diminished respiratory reserve. 


Considering the overwhelming im- 
portance of maintaining adequate 
ventilation we have felt it prudent 
to insist upon the following items of 
resuscitative equipment being in- 
stantly available to every postoper- 
ative myasthenic patient: 

A. At the bedside: 

1. Suction 

2. Tracheotomy set 

3. Laryngoscope 

4. Endotracheal tube 

B. In the close vicinity of the 

patient’s room: 

1. Anesthesia machine, or 
other means of providing 
positive pressure respira- 
tory assistance 

2. Oxygen 

C. In the hospital, and kept free 

for the patient’s instant needs: 

1. Bronchoscope 

2. Mechanical respirator 


Paramount in importance among 
the respiratory difficulties are profuse 
and viscous secretions due to the 
effects of neostigmine. Often this 
problem is inadequately controlled by 
atropine, or some patients may not 
tolerate sufficient atropine because of 
its other effects. In such a situation 
reliance must be placed on mechani- 
cal removal of secretions for main- 
tenance of a free airway. Frequently, 
the patient can be taught to keep 
his own airway clear with a suction 
catheter. If, for lack of strength, or 
for other reasons, he is unable to do 
so, this should become a constant 
concern of the nursing personnel. If 
secretions accumulate below the 
larynx and he is unable to clear them 
by coughing, tracheobronchial aspi- 
ration with a suction catheter intro- 
duced through the nose into and 
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below the larynx must be done. This 
maneuver usually requires the at- 
tendance of a physician. At the same 
time encouragement and manual as- 
sistance to coughing should be carried 
out. 


If all these techniques fail, if se- 
cretions continue to accumulate and 
respiratory exchange appears com- 
promised, and especially if atelectasis 
occurs, bronchoscopy should be un- 
dertaken without hesitation. It is our 
strong belief that any patient requir- 
ing bronchoscopy for removal of se- 
cretions ought then to have a tra 
cheostomy, since the situation will 
likely recur. Repeated bronchoscopy 
is an immediate hazard due to periods 
of suboxygenation occurring while it 
is being done and because of the 
physical exhaustion which it pro- 
duces. It is also a long range hazard, 
since repeated bronchoscopy causes 
increasing degrees of mechanical 
trauma to the respiratory mucosa. 
When the vitality of this mucosa is 
impaired by trauma, its cilia will fail 
to assist in the removal of secretions. 
In addition trauma may cause edema 
of the mucosa with narrowing of the 
airway. 


The advantages of tracheostomy in 
providing an easy route for removal 
of secretions by suction must be bal- 
anced against the disadvantage of 
decreased efficiency of the coughing 
mechanism. The production of a 
strong cough is dependent upon the 
ability to close the glottis and per- 
form a preliminary Valsalva maneu- 
ver which increases the intrathoracic 
pressure and thus the speed of the 
airstream when the pressure is re- 
leased and the cough occurs. Tracheo- 
stomy, by denying the patient this 
maneuver, may actually lead to in- 
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‘creased difficulty in raising secretions 


from the smaller bronchial radicles 
where they are beyond the reach of 
the suction catheter. These two fac- 
tors must be borne in mind when 
arriving at a decision as to whether 
a tracheostomy will .be of long range 
benefit. In general, the advantages of 
assured access to the airway seem to 
weigh most heavily. 


An occasional patient’s life may be 
jeopardized by extreme weakness or 
paralysis of the respiratory muscles, 
with consequent inability to carry on 
adequate ventilation unassisted. This 
may arise because of difficulties with 
postoperative regulation of neostig- 
mine requirements, from exacerbation 
of the disease, or more rarely because 
of neostigmine overdosage when an 
unrecognized remission occurs. 


Whatever the cause, mechanical 
assistance to respiration is lifesaving 
in such circumstances, and some de- 
vice for providing intermittent posi- 
tive pressure ventilation must be at 
hand. This may take the form of a 
simple face mask and _ rebreathing 
bag, a bellows resuscitator, an anes- 
thetic machine, or one of the many 
types of mechanical ventilators now 
available. The type of equipment is 
unimportant; the ability of the avail- 
able personnel to operate it efficiently 
is of the greatest importance. The 
patient must be afforded instant and 
effective increase in his oxygen sup 
ply. In a dire emergency, mouth-to- 
mouth or mouth-to-tracheostomy in- 
flation is the most simple method, 
and one just as effective as the more 
complicated devices which can be set 
up and adjusted when more leisure 
permits. If the period of artificial as- 
sistance to respiration seems likely to 
be prolonged, a “tank” respirator or 
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other mechanical ventilator which 
can be attached to an endotracheal 
or tracheostomy tube is the most 
practical solution. 


CONCLUSION 

In recent years many anesthetists 
have come to believe that less anes- 
thetic depression of vital processes is 
incurred when several drugs are em- 
ployed, each in small amounts, and 
frequently by more than one route of 
administration. 

This contrasts with the older ap- 
proach in which anesthesia was in- 
duced and maintained with one agent, 
or at most two or three widely used 
and well proven agents. 

Our experience with anesthesia in 
patients suffering from myasthenia 
gravis has resulted in a synthesis of 
these two lines of thought. We have 
succeeded best with a simple anes- 
thetic technique. At the same time 
we recognize the imperative necessity 
for correction of specific physio-phar- 
macologic deficits with compounds 
whose actions approximate those 
which are lacking. 

Over all our thinking has hovered 
the impression that in dealing with 
a disease which is incompletely un 
derstood, there remain many virtues 
in simplicity. Excessive complexity 
often breeds disaster. 

Patients with myasthenia gravis 
frequently have little physiologic re- 
serve. They will not tolerate errors 
in management. Only by a thorough 
understanding of their very special 
problems can a routine be developed 
which will permit successful surgery 
to be performed. The establishment 
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of such a routine is mandatory. Vari- 
ance from this regimen invites catas- 
trophe. 
The principles which we believe to 
be vital are: 
1. Exhaustive _ preoperative 
investigation 
2. Careful regulation of paren- 
teral neostigmine dosage 
3. Little or no preoperative 
sedation 


4. Adequate atropinization 

5. Cyclopropane anesthesia 

6. Endotracheal intubation and 
respiratory assistance 

7. Rapid surgery 


8. Avoidance of 
hypoventilation 
9. Vigorous removal of secretions 
10. Assurance of a patent airway 
11. Vigilance in diagnosis and 
treatment of exacerbation or 
remission of the disease in the 
postoperative period. 


postoperative 


SUMMARY 

Myasthenia gravis has been dis- 
cussed as a Clinical entity, considered 
from the standpoint of physiology, 
both normal and abnormal, and the 
pharmacologic implications of our 
present state of knowledge concerning 
this disease have been reviewed. 

A large number of operations per- 
formed upon patients with myas 
thenia gravis has led to the develop- 
ment of a certain routine of manage- 
ment, both anesthetic and surgical. 
This is set forth, together with in- 
formation this technique has provided 
bearing upon the many hazards such 
patients face during surgical inter- 
vention. 
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Esophageal Resection in Relation 
to Anesthesia 


William J. Gillesby, M.D.* 


Hines, Illinois 


Endoscopic examination and treat- 
ment of esophageal diseases have 
been accomplished satisfactorily for 
many years. The direct surgical ap 
proach has become common in the 
past twenty years. This has become 
possible because of advances in our 


knowledge — one of the important 
advances being endotracheal anes- 
thesia. 


The esophagus occupies a space in 
the posterior mediastinum between 
the spine and the heart. This position 
emphasizes the surgical inaccessibil- 
ity of the organ. 

The esophagus is merely a convey- 
ance tube from the pharynx to the 
stomach consisting of mucosa, two 
layers of muscle and minimal nerve 
mechanisms. It has no digestive func- 
tion and when intact has few, if any, 
responses to stimuli that are painful 
in many other locations. The nerve 
supply is poor and patient localiza- 
tion of esophageal disease is poorly 
defined until surrounding structures 
become involved. The location of 
foreign bodies lodged in the esopha- 
gus cannot be accurately described. 
The patient usually points to the 
sternum and designates a large area 


*Assistant Chief, Surgical Service, Veterans 
Administration Hospital, Hines. 

Presented at the annual meeting, Tri-State 
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27, 1959 


as the seat of his trouble. The esopha 
gus permits the passage of food, 
liquids and saliva from the mouth to 
the stomach. 

The normal individual produces 
from 500 to 2000 c.c.’s of saliva in 
24 hours. This liquid he swallows 
awake or asleep without conscious 
effort or knowledge of the act. If he 
is unable to swallow saliva, it may 
trickle into the tracheobronchial tree 
and result in pulmonary compli- 
cations. 

Esophageal obstruction in our in- 
stitution is most commonly due to 
carcinoma. In a study of some 30,000 
tumors at Hines V.A. Hospital over 
a 25 year period, esophageal carci- 
noma constituted 14% to 3% per cent 
of the malignancies. With minor 
yearly variations, the ratio has re- 
mained fairly constant. It is of inter- 
est that carcinoma of the lung has 
steadily risen from 1%, 25 years ago, 
to 22%, 5 years ago. This fact is not 
pertinent to the subject at hand but 
demands sober contemplation. 


We' analyzed 100 consecutive au- 
topsied cases of carcinoma of the 
esophagus who died prior to the era 
of esophageal resection. 72 of these 
died as a direct result of pulmonary 
complications. These were broncho 
pneumonia, lung abscess, bronchiec- 
tasis, empyema, tuberculosis, and 
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were the result of food, liquid, or 
saliva entering the tracheobronchial 
tree during unsuccessful swallowing. 


The realization that a foreign body 
or tumor stimulates the esophago- 
salivary reflex to produce more saliva 
and large quantities of mucoid secre- 
tion by the esophagus itself is being 
more generally accepted.” *’ We have 
found that a nasogastric tube stimu- 
lates the reflex with an increase of 
salivation and esophageal secretion. 
The volume of liquid stimulated in 
this way averages 750 c.c./24 hours. 

In general, anesthesia in esophageal 
surgery resembles any other intra- 
thoracic procedure with a few added 
hazards. 

If the patient is operated from the 
left sided approach in the standard 
thoracotomy position, he is lying on 
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his right side and breathing with his 
right side so that he must lift the 
weight of his body with each breath 
(Figure 1). The late Evarts Graham 
used to comment that the standard 
thoracotomy position is probably the 
most unphysiologic of all positions. 
Nevertheless this position must be 
used in certain situations and is pre- 
ferred by some surgeons for most 
esophageal work. The oxygenation of 
the patient is not easy and an alert 
capable anesthetist must be in charge. 


If the patient is operated from the 
right side (it is usual to have the 
patient placed on his back but tilted 
toward the left 30° to 45°) (Figure 
2), his physiology is less disturbed 
and he is more easily controlled by 
the anesthetist. 


If a right sided approach is used 


INCISION OVER EIGHTH LEFT RIB 





Figure 1, Classical left thoracotomy incision with patient lying on his right side. 
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Figure 2. Right sided approach to some esophageal lesions with the patient tilted 


as shown. 


a separate abdominal incision must 
be used to mobilize stomach or colon 
for esophageal replacement. It be 
comes apparent that esophageal sur- 
gery is major and potentially shock- 
ing regardless of the position used. 


I have believed but | do not have 
actual proof that the changing of 
position following surgery is a shock- 
ing procedure. In the past in abdom- 
ino-perineal resections—we perform- 
ed the abdominal surgery, closed the 
abdomen, and then turned the patient 
on his face to do the perineal work. 
Shock was frequently present and | 
believe the trauma of turning the 
patient cost us two units of blood. 
In recent years, we have been placing 
the patient in position for the ab 
dominal work and the perineal work 
so that adjustments are not neces- 


sary. My impression is that the pa- 
tients are better and shock is reduced. 


It has seemed to me that changing 
the position of the patient from the 
left thoracotomy approach to the 
supine position following surgery as- 
sesses us one unit of blood. The right 
sided approach has not impressed me 
as being as costly. I must again stress 
that although I believe the right sided 
approach is less shocking, the left 
sided approach is easier for the sur- 
geon and in many cases the preferable 
method in order to attack the disease 
in a particular case. 


Another phase of esophageal resec- 
tion cases is that their nutrition is 
poor. These unfortunate individuals 
have eliminated one food after an- 
other—first solids, later thick liquids, 
and finally are attempting to live on 
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clear liquids. The albumin/globulin 
ratio is often reversed, the vitamins 
are depleted, and they are slowly 
starving to death. They therefore 
tolerate major surgery less well than 
other emaciated individuals. 


These people are exhausted be- 
cause of lack of sleep. Because of the 
accumulation of saliva and esopha- 
geal secretions in the throat and in- 
halation of these fluids into the lung, 
they may sleep for one or two hours 
and then wake with a paroxysm of 
coughing. This coughing episode lasts 
about 20 minutes and then they fall 
asleep again—to repeat the coughing 
spell every one to two hours. Their 
days are fairly comfortable but their 
nights are miserable. I hope I am 
painting a horror picture because that 
is the way these patients exist. 
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What do I expect from the anes- 
thetist? These things are basic in all 
anesthesia but more difficult to cor- 
rect than with most other conditions. 


A clear airway is essential with 
frequent aspiration of the pharynx 
as the accumulation of fluid is more 
rapid than usually expected (Figure 
3). Fluids to be given with blood, 
vitamins, and glucose as the main in- 
gredients (Figure 4). I mention 
amino acids merely to condemn. 
Emulsified fats are coming into vogue 
now but only time will tell whether 
they are of value. 


I believe that proper nutrition is 
obtained by eating foods that look 
attractive with an appetizing taste. 
Enzyme secretions for digestion de- 
pend on psychic effects as well as 
chemical ones and we cannot substi 


TRACHEO-BRONCHIAL ASPIRATION 





ENDOTRACHEAL 


ASPIRATION 








BRONCHOSCOPY 


Figure 3. Tracheobronchial toilet to be accomplished throughout any surgical 


procedure and postoperatively 
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NUTRITIONAL BALANCE 








Figure 4. Nutritional balance to be improved with particular emphasis on proteins 


(blood) and vitamin C. 


tute the intravenous bottle for a well 
relished steak. 

In esophageal surgery we have a 
real problem because nutrition is so 
hard to maintain. It may be advisable 
to do a relatively minor procedure 
such as producing a salivary fistula 
in the neck-——we call it a spit fistula 
—and a simple gastrostomy and then 
start feeding and X-ray therapy. 
Later the possibility of surgical at- 
‘tack can be reassessed. 


Feeding of milk and protein mix- 
tures by gastrostomy tube must be 
carefully done. If feeding is too rapid, 
diarrhea frequently occurs. 40 drops 
per minute is a fair rate and will 
usually be tolerated comfortably. 


I think there are two periods when 
things occur that I resent and prob- 


ably can be helped by the anesthetist. 
The first is after the patient is asleep 
and intubated and is to be positioned. 
If the attendants and house staff are 
careless, they jostle the patient 
roughly and promote shock. This is 
particularly true if help is scarce. 
Smooth firm changing of positions is 
the result we should attempt to 
attain. 


The other period I worry about is 
when the patient is transferred from 
the table to the cart or preferably his 
bed. Everyone is tired and the patient 
is often tossed to his bed like a sack 
of wheat. Our neuro-surgical col- 
leagues treat a patient very gently 
because their hemostasis and work is 
more delicate and more easily dis- 
rupted or destroyed. Esophageal work 
will probably not be ruined by rough 
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handling but shock will be increased 
by this inhuman treatment. 


A postoperative period is an im- 
portant one and I wish to stress a few 
points. 


The “stir-up” regime (Figure 5) 
cleans out the tracheobronchial tree 
and prevents pulmonary complica- 
tions as well as rendering thrombo 
embolic accidents less likely. 


Oxygen is to be used with caution 
(Figure 6) and if used is to be given 
by catheter. Oxygen tents are to be 
avoided as they interfere with patient 
care. We feel that attending person- 
nel tend to neglect the patient in a 
tent, because they do not wish to dis 
turb the carefully arranged drapery. 
They leave the patient in the care of 
a machine instead of retaining patient 
care themselves. 
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Sedation (Figure 7) is to be given 
sparingly. Intercostal blocks permit 
the patient to continue coughing and 
deep breathing with decreased pain. 
Finally antibiotics are to be used but 
will not supplant careful technique 
and sensible humane _ postoperative 
attention by all concerned (Figure 
8). 

What I have said is trite and fairly 
bromidic, but needs emphasis regu- 
larly. 


SUMMARY 


In summary, I have pointed out 
that the patient with esophageal dis- 
ease differs from others in the follow- 
ing ways: 

1. He cannot swallow his saliva. 

2. He aspirates saliva and de- 

velops pulmonary complications 
frequently. 


SEDATION 
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Figure 7 
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3 ANTIBIOTICS 
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Carbon Dioxide Problems 
in Anesthesia 


Robert E. Holzgrafe, M.D.* 


Milwaukee, Wisconsin 


Improvement in anesthesia service 
in this era of giant strides in medi- 
cine must, perforce, depend at least 
partially upon communication be- 
tween those working in the field. 
This communication is fostered in no 
small degree by such active organ- 
izations as the Tri-State Nurse An- 
esthetists Assembly. 

I would like to discuss what I feel 
is becoming a major problem in the 
field of anesthesia — the control of 
carbon dioxide homeostasis. In the 
good old days not too much attention 
was given to such problems—it suf- 
ficed alone that the patient was 
breathing during the procedure. In 
those days, however, procedures were 
short, surgeons were swift, and the 
patient, of a necessity, more stalwart. 
Today—and tomorrow—it is a dif- 
ferent matter. The amount of atten- 
tion being given to this problem is 
self evident from the most perfunc- 
tory perusal of the literature today. 
Attention is being given on the basic 
levels to a greater understanding of 
the control and problems of carbon 
dioxide, and on a more practical level 
to the machines and methods of do- 
ing something about it. 


* Clinical Instructor of Anesthesia, Marquette 
University. 

Presented at the annual meeting, Tri-State 
Assembly of Nurse Anesthetists, Chicago, April 
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One of the most important func- 
tions of respiration is the mainte- 
nance, within rather narrow limits, 
of the proper concentrations of oxy- 
gen and carbon dioxide within the 
body. This briefly is known as 
homeostasis. 

Respiration is controlled by one of 
the many homeostatic mechanisms 
with which all animals are supplied. 
The usual plan for such a system is 
one of sensing elements, an afferent 
nervous pathway, a central governor, 
an efferent nervous pathway and an 
effector mechanism. The important 
sensing mechanisms are found in the 
walls of the arteries, in particular the 
carotid and aortic bodies. These are 
responsive to minute variations in the 
partial pressure of carbon dioxide 
and oxygen, and to changes in the 
pH of the blood. Changes in these 
elements are transmitted to the gov- 
erning centers in the brain stem over 
the afferent nervous pathways. These 
centers act on this information to 
vary the synchrony, rapidity, and 
duration of the stream of impulses 
which is being constantly sent out 
over the efferent pathways to the af- 
fector mechanisms, the muscles of 
respiration. Here, at the neuromus- 
cular junction, a greater or lesser 
amount of acetylcholine is released, 
according to the variations in the 
stream of nervous impulses. This in 
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turn affects the strength of the re- 
sulting contraction of the respiratory 
muscles. 


Thus, the minute volume of respi- 
ration is adjusted to oppose any tend- 
ency of the content of oxygen, carbon 
dioxide or the pH to wander from 
fairly rigidly fixed normal values. 


Of the three elements contributing 
to the control of respiration, the most 
important is carbon dioxide. In most 
cases, a level of ventilation sufficient 
to maintain carbon dioxide homeo- 
stasis is more than adequate to main- 
tain oxygenation of the tissues. Only 
in the laboratory and in certain dis- 
ease processes does this fail to be 
true. Secondly, the pH is inextricably 
tied to the partial pressure of carbon 
dioxide through the bicarbonate ion 
buffering system of the blood, by far 
the most important buffer system of 
the body. Thirdly, carbon dioxide 
seems to be the primary stimulant to 
respiratory effort, oxygen exerting an 
influence via the aortic body only in 
the presence of hypoxia. 


Aside from its effects on respira- 
tion, failure of carbon dioxide homeo- 
stasis has other important effects on 
the general body physiology. Moder- 
ate concentration—up to 6% in the 
inspired atmosphere — causes an in- 
crease in cardiac output, generally 
thru an effect on the vasomotor 
center with an increased pulse rate 
and blood pressure. However, a fur- 
ther increase in concentration will 
cause a depression of these centers 
with a decline in blood pressure and 
a fall in cardiac output. In addition, 
both directly and via stimulation of 
the vagus center, there is an increased 
irritability of the cardiac muscula- 
ture, resulting in cardiac arrythmias 
and cardiac failure. There is a de- 
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pressing effect on the cerebral cortex. 
In dogs a 30% concentration will 
produce anesthesia in one minute. 
Convulsions frequently accompany 
this. Intracranial pressure is mark- 
edly elevated by inspired concentra- 
tions over 5%. Increasing concentra- 
tions favor dissociation of oxyhemo- 
globin, a very essential and good 
thing when limited to the peripheral 
tissues, but detrimental when occur- 
ring on the pulmonary side of the 
circulation, particularly when using 
low oxygen techniques of anesthesia 
such as nitrous oxide-oxygen. 


These figures in some cases may 
seem like relatively high concentra- 
tions. Normally the amount of car- 
bon dioxide in the atmosphere 
amounts to 0.03%. However, this 
figure in approximately 412% of the 
expired air, and with rebreathing 
techniques in anesthesia may very 
rapidly mount to dangerous levels. It 
should be firmly fixed in mind at this 
point that the methods of carbon 
dioxide absorption in use in anes- 
thesia today are generally inefficient. 
This inefficiency increases in direct 
proportion to the time of use, and in 
inverse proportion to the care with 
which the absorbing device is used. 


This has been a very brief resume 
of the physiology of carbon dioxide. 
The control of carbon dioxide con- 
centration within the body of a 
healthy man, breathing air, is a com- 
plicated business, as yet imperfectly 
explained. The control of carbon di- 
oxide within the body of an anes- 
thetized patient must in many ways 
be more difficult to elucidate. 


There are a multitude of factors 
introduced to complicate this picture 
with the induction of anesthesia. The 
gaseous environment is no longer the 
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constant atmosphere but is a variable 
mixture of gases delivered by a ma 
chine which has perplexing character- 
istics of resistance to airflow and 
provides an addition to the patient’s 
own dead space. Furthermore, the 
body physiology is altered by the 
drugs administered. The surgical pro- 
cedure, the position of the patient on 
the table, and the patient’s disease 
all add influences which may alter 
and confuse the mechanisms of car- 
bon dioxide homeostasis. 


Obviously, the position of the pa- 
tient on the table has a profound 
influence on the ventilatory efficiency 
of the patient, and thus upon the 
accumulation of carbon dioxide. The 
most satisfactory position for venti- 
lation is upright—few surgical pro 
cedures are performed in this posi- 
tion. There is a slight but definite 
decrease in minute respiratory vol- 
ume on the assumption of the supine 
position, due no doubt to the pressure 
of the abdominal contents on the 
diaphragm as well as a slight effect 
of gravity on the normal lifting ac- 
tion of the chest wall. This effect of 
the abdominal contents is much mag- 
nified by the assumption of the Tren- 
delenburg position and even to some 
degree by placing the legs in litho 
tomy. The use of the kidney and gall 
bladder rests exaggerates this dele- 
terious effect, while turning the pa- 
tient to the prone position decreases 
the minute respiratory volume by as 
much as 60%. All these variants have 
the sum effect of increasing the ac- 
cumulation of carbon dioxide in the 
body. 


The influence of the surgical pro- 
cedure is easily appreciated when the 
chest is opened for thoracic and car- 
diac procedures. However, abdominal 
surgery with its incessant demand for 
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muscular relaxation also results in 
increased carbon dioxide retention. 


The patient with pulmonary dis 
ease of any type will have an in- 
creased tendency to carbon dioxide 
accumulation as well as toward hy- 
poxia, as will the patient with arthri 
tis of the spine resulting in a fixed rib 
cage. The diabetic with a tendency 
toward acidosis will complicate the 
picture of carbon dioxide accumula- 
tion. Even under spinal anesthesia 
there is frequently a reduction in 
minute respiratory volume and an 
increase in body carbon dioxide 
levels. 


To digress for a moment there is 
one point where increasing the effi- 
ciency of ventilation will have an 
opposite effect than that which we 
desire. This is in the patient with 
chronic pulmonary emphysema who 
has become acclimated to a low oxy- 
gen saturation and a higher than nor 
mal carbon dioxide content. This 
patient’s chief respiratory stimulant 
is hypoxia, not carbon dioxide excess 
as in the normal individual. Here, 
increasing the oxygen saturation of 
the blood will cause a diminution of 
respiratory effort. These _ patients 
generally should not receive oxygen 
postoperatively unless other signs of 
increasing hypoxia should intervene. 


Even our equipment for the ad- 
ministration of anesthesia plays its 
part in increasing carbon dioxide 
levels, particularly in children. Any 
anesthetic mask, even that for open 
drop ether, increases the effective 
dead space of the patient, placing a 
greater demand on _ ventilation to 
maintain the same levels of carbon 
dioxide as before. Particularly is this 
true in the use of adult equipment 
on children and the use of improper 
sized soda lime canisters in to and 
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fro techniques. The resistance to 
respiration from even small degrees 
of airway obstruction adds its bit to 
the ventilatory load of the patient. 


Even the agents themselves add to 
the picture. It has been shown that 
the premedicant dose of atropine may 
cause an increase in the anatomical 
dead space. 


All anesthetic agents are known to 
depress the response of the respira- 
tory center to carbon dioxide. Ether 
is unique among anesthetics in that 
it alone, in light or moderate degrees 
of anesthesia, may increase minute 
respiratory volume, despite a very 
real respiratory center depression. 
And, in deeper levels of anesthesia 
even this agent produces profound 
general depression of carbon dioxide 
homeostasis. In the awake patient, 
over ventilation occurs in response to 
increased carbon dioxide concentra- 
tions minimizing any change in the 
alveolar air. However, when general 
anesthesia intervenes to reduce the 
liveliness of this response, accumula- 
tion of carbon dioxide readily occurs. 


The use of muscle relaxants, hailed 
as perhaps the outstanding advance 
in anesthesia in the past fifty years, 
has introduced a new problem. Not 
only is the patient’s central mechan- 
ism depressed by the anesthetic 
agent, but the effector mechanism is 
now impaired by neuromuscular 
blockade, thus compounding the fail 
ure of homeostatic mechanisms. 
Beecher and Todd? have obliquely 
approached this problem in their con- 
troversial study of deaths associated 
with anesthesia in 1956. They found 
that one out of every 420 patients 
receiving a muscle relaxant died. 
However, other figures in their study 
suggest the real issues behind this 
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startling figure. In the study 14,000 
patients out of the total receiving 
general anesthetics were noted to 
have received assisted or controlled 
respirations. However, 44,000 pa- 
tients received relaxants. This leaves 
a total of some 30,000 patients re- 
ceiving relaxants and not, presum- 
ably, any assistance to respiration. 


There may be some historical ex- 
planation for this failure to perform 
an act that is generally recognized 
as essential. In the early days of 
muscle relaxants, they were often 
used in small or moderate doses and 
usually some respiratory movement 
persisted. Because it did, the anes- 
thetist refrained from giving artificial 
respiration. However, in the past 15 
years, the complexity of new surgical 
techniques has increased the duration 
of many procedures and extended the 
benefits of surgery to a large group 
of poor risk patients who do not have 
the reserve to encompass a failure of 
carbon dioxide homeostasis. Along 
with this, the duties of the anesthe 
tist have become increasingly com- 
plex. Blood and a complexity of vari- 
ous intravenous preparations must be 
administered. Voluminous records 
must be kept. The anesthetist is even 
increasingly looked upon to adjust 
the operating room lights, and act as 
general major domo in the theater. 
Thus, a bad habit in the beginning 
has been made worse by a lack of 
time and attention. 


What is the answer to this prob- 
lem? Recently, on a trip to Mexico, 
I was delighted to find the anesthetist 
had a full time assistant at every 
operation. This is being seen more 
frequently here especially during the 
more complex surgical procedures. 
Another suggestion receiving more 
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and more favor is the use of mechani- 
cal ventilators. There are drawbacks 
to these devices, admittedly, but each 
year improvements in the design and 
mechanical efficiency of these venti- 
lators are seen. In the final analysis 
they are frequently an improvement 
over the anesthetist’s hand, if for no 
other reason than the fact that they 
do not get tired on a long case nor 
do they have to stop to attend to a 
blood transfusion or take a_ blood 
pressure. 


At any rate an increasing attention 
must be given to adequate artificial 
respiration during anesthesia. This 
thought, however, bears some further 
exploration. Work done in the past 
few years has suggested that artificial 
respiration may not be as efficient as 
an equivalent amount of spontaneous 
respiration. It has been found in 
some cases that although an appar- 
ently adequate amount of air was 
passed into the lungs each minute 
artificially, the oxygen saturation of 
the blood remained low. This can be 
corrected by increasing the amount 
of oxygen in the inspired atmosphere, 
but the effects on carbon dioxide ac 
cumulation are another problem. 
This, it has been suggested, relates 
to the uneven ventilation of the lungs 
by artificial methods. A deleterious 
effect on pulmonary circulation has 
been suggested as well during arti- 
ficial respiration. Much more study 
is needed on this particular subject. 
Beecher,! once again, has suggested 
that a given minute volume of arti- 
ficial respiration would not remove 
carbon dioxide as effectively as the 
same volume of spontaneous respira- 
tion. Lucas and Milne’! found that 
respiratory acidosis developed in 
some patients despite minute respira- 
tory volumes of 10 liters per minute. 
Dobkin® has concluded that artificial 
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respiration can adequately eliminate 
carbon dioxide if minute volumes are 
increased. 


Certainly during surgical pneumo- 
thorax, increased minute volumes are 
vitally necessary. This is not so seri- 
ous, though, because artificial respi- 
ration here is indispensible. However, 
during abdominal surgery this can be 
eliminated and thus the patient is 
deprived of many advantages and 
placed in jeopardy. 


One word of caution, however, is 
indicated. It is often assumed that 
over-ventilation is much less danger- 
ous than under-ventilation. In gen- 
eral this is true, if for no other reason 
than that the former supplies an 
overabundance of oxygen. However, 
recent work has suggested that re- 
spiratory alkalosis may lead to cen- 
tral nervous system damage by initi 
ating intracranial vasoconstriction 
and local tissue hypoxia. It has cer- 
tainly been a common experience of 
anesthetists that vigorous ventilation 
while using nitrous oxide-oxygen 
techniques has seemed to produce a 
deeper level of anesthesia. However, 
manual compression of the rebreath- 
ing bag is unlikely to produce venti- 
lation in excess of 14 liters per min- 
ute. Undoubtedly this may have some 
effect on carbon dioxide levels but 
the effect is limited. This, however, 
may become a more serious problem 
with the use of mechanical venti- 
lators. 


The answer to this problem is not 
easy. In theory, it is simple. We need 
some method of constantly monitor 
ing the carbon dioxide levels in the 
patient and, in turn, of assisting or 
controlling his ventilation so that the 
levels remain constant, despite the 
loss of the individual’s normal physi- 
ological control of homeostasis. 
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Estimation of oxygen saturation 
by the patient’s appearance is sub- 
jective and unreliable when the hem- 
oglobin concentration varies from 
normal levels. Oximetry is tricky and 
often so much time is consumed in 
attending the oximeter that the pa- 
tient is neglected. Furthermore, as 
we have pointed out earlier, oxygena- 
tion may be perfectly satisfactory 
despite gross changes in carbon di- 
oxide levels. 


Therefore, the estimation of car- 
bon dioxide levels is more interesting 
and important. Direct estimation by 
tonometry is difficult for clinical ap- 
plication. It can be determined rela- 
tively easily by the study of plasma 
carbon dioxide concentration and pH, 
but this requires a competent and 
complex laboratory setup and fur- 
ther, does not give us information 
quick enough to allow for minute to 
minute control of variations. Simi- 
larly, the determination of alveolar 
concentration by gas analysis in the 
laboratory is slow. Currently two 
physical methods of carbon dioxide 
analysis are available: infra red and 
sonic gas analysis. Both these are 
quick and accurate methods and can 
provide a constant reading estima- 
tion of carbon dioxide content. How- 
ever, they are expensive and some- 
what tricky to operate. The search 
for a simple, accurate, and rapid 
method of determining carbon diox- 
ide levels is being carried on today 
in a number of institutions and it is 
felt that such a machine wil! soon be 
available. However, availability and 
use are two different things. 


In the final analysis, our bodies 
are finely tuned mechanisms for 
maintaining the status quo. One of 
the more important of the homeo- 
static mechanisms is that for main- 
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taining the carbon dioxide content 
of the body within very narrow lim 
its. We in anesthesia are confronted 
at every turn by factors which up- 
set this mechanism—factors which 
include the patient and his diseases. 
the surgeon and the positions he re 
quires and even more important, by 
the anesthetist and his drugs and 
equipment and methods. There is no 
clear cut answer to the problem of 
carbon dioxide accumulation in anes- 
thesia. We can only say today that 
the answer lies in increasing aware- 
ness of this problem and close atten- 
tion to the ventilatory needs of the 
patient. This must of necessity mean 
an increased awareness of the abso- 
lute necessity of assisting or control- 
ling respirations in the anesthetized 
patient, particularly when muscle 
relaxants are used. Just beyond the 
horizon is the possibility of the de- 
velopment of machines for the simple 
and efficient monitoring of carbon 
dioxide levels, and the providing of 
efficient ventilation and the efficient 
absorption of carbon dioxide. 


BIBLIOGRAPHY 


1 Beecher, H. K. and Murphy, A. J.: Acidosis 
During Thoracic Surgery. J. Thoracic Surg 
19:50-70, Jan. 1950. 

2 Beecher, H. K. and Todd, D. P.: Study of 
Deaths Associated with Anesthesia and Surgery 
Springfield, Charles C Thomas, 1956. 

% Best, C. H. and Taylor, N. B.: Physiological 
Basis of Medical Practice. Baltimore, Williams 
and Wilkins, 1955. 

4 Clutton-Brock, J.: The Cerebral Effects of 
Overventilation. Brit J. Anaesth. 29:111-113, 
March 1957. 

5 Dobkin, A. B.; Hubay, C. A.; Mendelsohn, 
H. J. and Hingson, R. A.: Anaesthesia with 
Controlled Positive and Negative Pressure 
Respiration. Part I: A clinical evaluation. Brit 
J. Anaesth. 28:296-323, July 1956. 

6 Dobkin, A. B. and Wyant, G. M.: Anaes 
thesia with Controlled Positive and Negative 
Pressure Respiration. Part II: Review of car 
diorespiratory function and _ acid-base homeo 
stasis. Brit. J. Anaesth. 28:353-365, Aug. 1956 

7 Dripps, R. D. and Dumke, P. R.: Effect of 
Narcotics on Balance between Central and 
Chemoreceptor Control of Respiration. J. Phar 


macol. Exper. Therap. 77:290-300, March 
1943. 

®Dripps, R. D. and Severinghaus, J. W. 
General Anesthesia and Respiration. Physiol 


Rev. 35:741-777, Oct. 1955. 


(Continued on page 295) 








270 


J. Am. A. Nurse Anesthetists 


Anesthesia Problems in Pediatric 
Surgery 


Earle L. Wrenn, Jr., M.D.* 


Memphis, Tennessee 


More than in many of the surgical 
fields, the details of anesthetic man- 
agement must be of constant concern 
in pediatric surgery. In the older 
group of children some of the easiest 
and safest anesthetics may be given 
but in the very young, in whom a 
large percentage of our work is done, 
no anesthetic can be considered really 
easy or safe. In these young patients 
the surgeon must be constantly aware 
of the way things are going at the 
head of the table and must try to set 
the pace of the operation to make the 
anesthetist’s job as easy as possible. 


I have included this table, not to 
point with pride to those patients 
that we are able to save, but to em- 
phasize the fact that we lose so many 
of them. To improve these statistics 
will take all the skill that can be 
mustered by every member of the 
team. We must try to understand 
what makes the increased hazards 
before we can overcome them. 

What makes the child different 
from the adult undergoing anesthesia ? 

First, size is the obvious difference. 
To the anesthetist this means a small 
face to which it is difficult to adjust 





Operation 
1. Tracheo-esophageal fistula 
2. Intestinal stenosis 
3. Omphalocele 


4. Diaphragmatic hernia 


wt 





. Premature with perforated ileum 


Mortality Rate 
30-35% 
30-40% 
35-40% 
11% 
20-25% 








GENERAL CONSIDERATIONS 
We could perhaps discuss specific 
cases but I think it best to look at 
the general problems encountered in 
children. 
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a Close fitting face mask. It means a 
small trachea which may become 
easily occluded by a very small 
amount of mucus or vomitus and 
which is difficult to intubate without 
considerable experience. The trachea 
of the newborn infant has a diameter 
of only 4-5.5 mm. and by age 2 this 
has grown to only 7.5-8 mm., as com 
pared to the 16-22 mm. trachea of 
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the adult. In addition to having small 
air passages the respiratory physi- 
ology varies considerably. The tidal 
volume of the newborn and very 
young infant may average only 18-25 
cc. and the respiratory rate is about 
45 per minute. The minute volume 
will be 700-1000 cc. These figures are 
important to know when assisting or 
taking over respirations and when 
using anesthetic techniques such as 
those involving the Y tube. The 
breathing of the infant is largely dia- 
phragmatic as opposed to the thoracic 
breathing of adults, so that a dis 
tended abdomen or pressure on the 
abdomen during surgery may greatly 
restrict the respiratory efficiency. 


The blood volume of the infant is 
roughly proportional to that of the 
adult per unit of weight—that is 85- 
100 cc./kg. But a relatively small 
amount of bleeding will amount to a 
major hemorrhage in an infant. One 
ounce of blood from a 6 pound baby 
equals one-tenth of its total blood 
volume and corresponds to about 600 
cc. in a 150 pound adult. Not only 
must this be considered in assuring 
adequate replacement of loss but in 
avoiding over-replacement as pulmo- 
nary edema can quickly result. 


The metabolic rate of infants is 
high. This results in the need for 
larger doses of certain drugs and an- 
esthetic agents in proportion to size. 
The surface area per unit of weight 
is larger resulting in more labile tem- 
perature control and increased fluid 
loss from the skin. When this fluid 
loss is coupled with fluid loss from 
the lungs by the rapid respirations a 
large fluid turnover results so that 
during long operations fluid replace 
ment becomes very important. 


Young babies may seem to tolerate 
hypoxia better than older people with 
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apparent full recovery. Let this not 
be a temptation to tolerate hypoxic 
situations, however. We feel that per- 
manent damage to higher cerebral 
centers may be done which may not 
be apparent at the time but which 
may result in impaired mental de- 
velopment later on. 


ANESTHETIC MANAGEMENT 


With these differences in mind let 
us review, step by step, the important 
features of anesthetic management. 
The preoperative preparation of the 
patient is of greatest importance. The 
nearer to normal the patient’s physi- 
ology at the beginning of anesthesia 
the less the likelihood of trouble. The 
careful anesthetist will not rely on 
the surgeon to have checked every- 
thing ahead of time but will follow 
her own preoperative check list. She 
should be certain that there is suf- 
ficient hemoglobin by checking the 
blood count. Many normal appearing 
infants are anemic, especially those 
2-3 months of age. We consider 10 
gm. is the bottom limit for safety. 
The pulse and blood pressure should 
be checked before induction is begun 
—the patient in impending shock 
may go into real shock when the anes 
thetic is given. If the pulse of an 
older child is over 120 or, of an infant 
is over 140 make sure the surgeon 
knows it before beginning the anes- 
thesia. Fever is a real and constant 
danger in children and the temper- 
ature should be recorded immediately 
prior to any anesthetic. This is par- 
ticularly important when ether is to 
be used. In this state, recently, one 
hospital reported within one year’s 
time four ether convulsions in chil- 
dren who had fever during the anes- 
thetic. Two of these children died 
and another had permanent severe 
brain damage. Experiments in ani- 
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mals showed consistent brain damage 
when ether anesthesia was coupled 
with fever. Other anesthetics failed 
to show this tendency and Pentothal® 
induction seemed to protect against 
it; however, the damage appeared to 
be irreversible once it had occurred. 
Why take a chance? There is seldom 
anything to be lost by spending one 
or several hours getting the temper- 
ature down preoperatively. One of the 
most effective ways to reduce the 
child’s temperature is an oxygen tent 
with iced oxygen. If surgery must be 
begun when some fever persists it 
may be best to avoid using ether. Pro- 
tect yourselves from such tragedies 
by always checking the temperature 
before starting anesthesia. 


Premedication is a _ controversial 
subject. There are at least four good 
reasons for preanesthetic medication. 
The first is the emotional problem. 
Eckenhoff' in Philadelphia found 
that about 17% of the emotional dis- 
turbances found in children following 
hospitalization could be related to 
inadequate premedication. Second, 
the drugs tend to lower the metabolic 
rate thereby decreasing reflex irrita- 
bility and reducing tissue use of oxy- 
gen. Third, the amount of mucus 
secreted is diminished. And fourth, 
the likelihood of vagal reflexes affect- 
ing the circulation is reduced. Much 
work is being done on the use of the 
tranquilizer drugs for premedication. 
I have had no experience with them 
and still prefer Nembutal,” atropine 
and either Demerol® or morphine. 
Proper dosage is of primary impor- 
tance. I prefer to follow the table of 
dosage recommended by Dr. Robert 
Smith* of the Boston Children’s Hos- 
pital. I think every hospital should 
have a published table of recom- 
mended doses on each ward. This 
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permits the doctors who handle chil- 
dren only occasionally to check the 
doses. Also, the nurse should check 
this table before giving the premedi- 
cation. If there is a great discrepancy 
between the order and the table she 
should check with the doctor to see 
if the order is correct. Such a system 
will lead to uniformity of premedica- 
tion which will help the anesthetist 
to know what to expect rather than 
having to cope with all different de- 
grees of sedation and atropinization. 
It is important too, to give the drugs 
time to act. Allow at least 45 minutes 
for the hypodermic to be absorbed. 


The stomach should be empty 


‘when the patient comes to the oper- 


ating room. This is not always the 
case even when the patient has been 
NPC for 6-8 hours. A small amount 
of gastric juice may cause severe 
troubles in an infant’s trachea. There- 
fore, we believe that every infant 
undergoing surgery and anesthesia 
should have a tube passed into the 
stomach to empty it. If the patient 
has been NPO we wait until he is 
asleep to insert the tube. If vomiting 
has been a part of his illness or, of 
course, in the unprepared emergency 
patient the tube should be passed 
before induction is begun. Small in- 
fants have a rapid fluid turnover and 
will dehydrate rapidly. Therefore, we 
like to give them clear fluids preoper- 
atively up until 4 hours preoper- 
atively unless it is planned to give 
an intravenous. These patients in 
particular should have their stomachs 
aspirated. 


In older children, chewing gum and 
loose teeth are a menace and should 
routinely be checked for before start 
ing anesthesia. 

Now, we have checked the temper- 
ature, the pulse and blood pressure 
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and the blood count. The premedica- 
tion has had time to act and the 
mouth and stomach are empty—we 
are ready to proceed. Positioning the 
infant is important. Remember that 
the breathing is abdominal. Place the 
baby so that there is as little restric- 
tion of abdominal movement as pos- 
sible. For operations on the perineum 
the face down position is less desir- 
able than the lithotomy position 
which may be easily set up by tying 
the legs up to an anesthesia screen. 
We must always be very careful in 
restraining these small patients as 
pressure areas develop very easily 
and have led to many unpleasant and 
unwarranted injuries. 


The choice of anesthetic agent and 
technique I will pass over lightly. 
For those who do not routinely 
handle infants I am sure that open 
drop ether is the safest and most sat- 
isfactory agent. In practiced hands 
many other agents have distinct ad- 
vantages. As to technique, the endo- 
tracheal tube is the main point in 
question. Some recommend endotra- 
cheal anesthesia for practically every 
operation in children. I have seen 
this work beautifully in many hun 
dreds of children. On the other hand, 
in the not too distant past, there have 
been places where up to 10% of in- 
fants having endotracheal anesthesia 
have required tracheotomy postoper 
atively. This, of course, cannot be 
tolerated. To avoid complications of 
this technique several things are im- 
portant. Skill in inserting the tube 
quickly and with minimum trauma 
is one of the main factors and comes 
only with practice. A knowledge oi 
the proper size tube will save a lot 
of time and effort. Perhaps a chart 
should be available in every operating 
room which gives the diameter and 
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length of tube necessary for children 
of various sizes. I think this chart 
should state the average diameter 
and length of the trachea in these 
patients. Next to be considered is the 
care of the tubes. Sterile technique 
must be used. Anesthetists have ac- 
tually been observed to lubricate en- 
dotracheal tubes with their tongues. 
They deserve the resulting complica- 
tions. The lubricant should be sterile. 
A series of near fatal complications 
following the use of a lubricating 
jelly contaminated with bacteria oc- 
curred in one Children’s Hospital in 
Philadelphia only a few years ago. 
And, a final word about endotracheal 
tubes. It is considered unwise to leave 
a suction catheter through the tube 
as it is being removed. Trauma to the 
cords by strong suction has caused 
severe laryngospasm in these tiny 
patients. 


During surgery intravenous fluids 
must be carefully controlled. The an 
esthetist is in the best position to 
supervise this. It is important to 
know how much fluid should be given 
to children of various sizes. A normal 
child will tolerate the rapid infusion 
of about 10 cc./Ib. I think this is a 
good figure to keep in mind. One 
should not plan to exceed this volume 
of fluid intravenously during the or- 
dinary operation. This figure also ap- 
plies to blood transfusion. Of course, 
when considerable blood is lost it 
should be carefully measured and ac- 
curately replaced. In most smal] 
babies we use cut downs and it is 
possible for fluids to run in very 
rapidly. This can be very dangerous 
if the intravenous is not watched very 
carefully. It is a good rule to start 
with no more fluid than the patient 
can safely tolerate rapidly. That is 
never put more than 10 cc./lb. in the 
intravenous bottle at a time. 
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We have mentioned the dangers of 
fever during anesthesia. Patients with 
normal temperature frequently de- 
velop very high fever during surgery. 
Under 6 months of age the reverse 
is frequently true and hypothermia 
may develop. This later may not be 
harmful unless it is extreme. In any 
event it should be controlled if pos- 
sible. Bigler and McQuiston* have 
developed a water mattress on which 
children are placed during anesthesia. 
I would like to see this used routinely 
with a constant recording thermome- 
ter in place to aid in using it. 


Monitoring the pulse and _ blood 
pressure of infants during anesthesia 
is difficult. The easiest way to follow 
the pulse is by a stethoscope strapped 
to the chest. This should be done in 
every case. Using the small infant 
cuff, the blood pressure can also be 
followed and I heartily recommend it. 


When surgery is completed, the 
danger may be at its greatest. Many 
infants are lost from postoperative 
shock and especially from aspiration 
of vomitus. The stomach should be 
aspirated routinely at the end of an 
esthesia. The patient must then be 
carefully followed until fully reacted, 
preferably in a recovery room well 
equipped with laryngoscopes, endo- 
tracheal tubes, suction machines and 
someone who knows how to use them. 


I have left until last the discussion 
of a very important aspect of pedi- 
atric anesthesia the psychologic 
aspect. It is estimated that 20 to 50% 
of children have emotional disturb- 
ances following hospitalization and a 
number of these reactions may be 
directly related to anesthesia or sur- 
gery. Included in the types of reac- 
tion are regressive behavior, loss of 
bowel and bladder training habits, 
excessive fears, sleep disturbances, 
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night terrors, tics, negativism, temper 
tantrums, and destructive behavior. 
These reactions are most common in 
the under 4 age group. Most of them 
last less than 3 months—only 15% 
last over 6 months. Some disturb- 
ances may go on for 3 or 4 years. 
however, and permanent damage may 
result. Much can be done by doctor 
and parents to better the adjustment 
of the child to the experience. What 
can the anesthetist do? First, ade 
quate premedication can be insisted 
upon. Next, the anesthetist can visit 
the patient in his room preoperative- 
ly. This not only permits better plan- 
ning of the anesthetic, but lets the 
child find a familiar face and voice 
in the strange, cold operating room 
to help reduce his fears. Induction by 
the use of space helmets, dolls with 
concealed tubes carrying anesthetic 
gases, and other methods are in use. 
The important thing is that the anes- 
thetist realizes the possibilities of 
mental trauma and makes every ef- 
fort to make the experience as pleas- 
ant as possible. 


SUMMARY 


In summary then, I emphasize the 
need for considering the infant and 
child as a special problem, and not 
merely a small adult. We have been 
able here to touch very lightly on the 
many problems. I urge you who are 
viving anesthesia to children to read 
carefully the many articles available 
on the subject and to use every avail- 
able safety measure on every single 
case to give these little ones their best 
chance for survival. 
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Radiation Hazards in Diagnostic 
Radiology 


Matthew W. Elson, M.D.* 
Columbus, Ohio 


“Stress must be laid once more 
upon the importance of avoiding all 
unnecessary exposure to x-rays. The 
rays have an undoubted power to 
produce sterility in both sexes. It is 
advisable to have some idea of the 
exposure we may give the patient 
during the course of an x-ray exami- 
nation without causing him to suffer 
any ill effects.”” The forementioned is 
a quotation which sounds like an ad- 
monition of 1959 but in reality is 
taken from a textbook, X-Ray Diag- 
nosis and Treatment published in 
1912. By 1927 over 120 papers had 
been published on the physics of pro- 
tection alone. 

Our body is made up of many 
types of tissue and each type of tissue 
is composed of countless cells. What 
happens when an x-ray strikes a cell? 
There are several modes of radiation 
action on cells; one mode is by target 
or point injury. Like a bullet striking 
a vital spot, an x-ray may strike a 
sensitive system in a cell and produce 
cellular death. It follows that multiple 
minor injuries to multiple areas of 
the cell may not be immediately 
lethal but may eventually produce 
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cell death. Similarly, an x-ray may 
produce ionization in the chromosome 
of the cell nucleus conceivably caus- 
ing genetic changes that could be 
passed on to subsequent generations. 


As a by-product of concern over 
the effects of fallout from thermo- 
nuclear weapon tests, or the worse 
eventuality of thermonuclear warfare. 
public attention has again been di- 
rected to the hazards of the medical 
use of ionizing radiation. 


X-rays or any type of ionizing 
radiation when used to excess pro- 
duces undesirable biological change. 
Indeed, this was widely recognized 
in the early decades of the century, 
when physicians learned that dis- 
tressing and often irreversible changes 
developed in those men who tested 
the efficiency of fluoroscopic equip- 
ment each day by placing their hands 
in the radiant beams to observe the 
quality of the images produced there- 
by. As a result of these experiences, 
physicians have long since learned to 
take precautions against very large 
doses of radiation to which their 
predecessors often unwisely subjected 
themselves. 

By the use of lead aprons and 
vloves, radiation exposure during 
fluoroscopy has been reduced to what 
appears to be insignificant levels. 
Also, by the use of diaphragms, cones, 
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filters, and fast films and intensifying 
screens, patient exposure has been 
brought under apparently safe con- 
trol. It should be pointed out that 
the measures currently used by phy 
sicians have been principally designed 
to avoid the somatic effects experi- 
enced by early radiation workers. 


Since the quantities of radiation 
against which these precautions were 
directed were large, these precautions 
may not necessarily be adequate for 
the protection of patients and radi- 
ation workers against damage which 
inherently requires only a small 
amount of radiant dose for its 
production. 


It is indeed this fact, which more 
than anything else, I believe, requires 
that physicians examine very care- 
fully their position concerning radi- 
ation safety. This is particularly so 
when experience has shown, during 
the past few years, that many phy- 
sicians have often been careless in the 
application of accepted safe operating 
principles. 


The somatic effects of protracted 
doses of ionizing radiation may be 
divided into two principle categories: 
(a) those produced by relatively 
large doses, and (b) those produced 
by medium and small doses. 


In the large dose category, the 
principle manifestations are those 
leading to carcinoma of the skin. 
With today’s techniques in diagnostic 
radiology this effect does not appear 
to be of great concern. Great care 
should be exercised in balancing radi- 
ation hazard against medical benefit, 
wherever radiation is contemplated 
therapeutically in the treatment of 
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such benign lesions as skin inflamma- 
tion, bursitis, and spondylitis. 


The principle somatic effect of pro- 
tracted doses of radiation of small or 
medium magnitude (1 to 100 roent- 
gens total) is the production of such 
malignancies as leukemia and carci- 
noma of the thyroid. This relation- 
ship is evident in the study of the 
citizens of Nagasaki and Hiroshima 
who received a wide range of radi 
ation dosage following the detonation 
of nuclear weapons during World 
War II. Also in Great Britain there 
is a study of the children of mothers 
who received diagnostic abdominal 
radiation during pregnancy. Here, it 
appears that the incidence of acute 
leukemia during the first ten years of 
life is approximately doubled in chil- 
dren of mothers who received such 
radiation. It is not infrequent in 
pediatric practice today for the phy- 
sician to fluoroscope infants and small 
children whenever indications of a 
respiratory infection exist. Small 
numbers of radiographic films usually 
serve just as well as a fluoroscopic 
examination in the terms of the yield 
of diagnostic information; since even 
with a half dozen films, the radiation 
exposure to the individual is a small 
fraction of that needed in fluoro- 
scopy, the advantages of replacing 
fluoroscopy with films are quite ob- 
vious. In radiography of the chest of 
a child, for example, seldom is the 
exposure more than .05 roentgens. 
Films of the skull or abdomen seldom 
take more than .5 roentgens. Hence, 
if it is found necessary to take ten 
films of the abdomen and ten films 
of the chest of an individual during 
his or her childhood, the leukogenic 
effect will only be a small fraction of 
that created by fluoroscopy. 


It is the genetic effects of radiation 
that perhaps are of greatest impor- 
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tance of all. These effects are directly 
proportional to the radiation dosage 
received by the gonads. Furthermore, 
when a mutation occurs, it is irre- 
versible. Also, there does not appear 
to be any threshold level of radiation 
dosage below which genetic effects do 
not occur. A few of the genetic 
changes are lethal, and the fertilized 
ovum will not survive gestation. 
Other changes may not be lethal but 
will be of such severity that the new- 
born will not be able to survive more 
than a few weeks or a few months. 
Others will be less severe, but will 
plague the individual with some de- 
formity or affliction which makes life 
more difficult. Finally, many muta- 
tions will be recessive, and will not 
manifest themselves until many gen- 
erations have passed and an ovum 
and a sperm with the same defect 
come together. In such a situation, 
one may have the range of genetic 
effects just cited from complete le- 
thality to the development of an af- 
fliction which interferes with normal 
life processes. 


The risk involved is, therefore, con- 
cerned with damage to the reproduc- 
tive cells or to a developing embryo. 
X-ray examination of the pelvis of 
women who are pregnant but not 
aware of the fact is fraught with 
hazard to the embryo. There are crit- 
ical periods of organ development 
when very low doses can cause dem- 
onstrable changes. This critical period 
is probably the second to the sixth 
week of gestation and pregnancy may 
be unsuspected during part of that 
time. The recommendation has been 
made that all elective radiation in- 
volving the uterus of women of child- 
bearing age should be restricted to 
the two weeks following the last 
menstrual period, in order to preclude 
the possibility of fertilization having 
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taken place. Examinations involving 
the lower abdomen and pelvis, while 
representing a small percentage of the 
examinations done in most offices and 
hospitals, account for a large percent- 
age of the gonadal dose. What is not 
generally recognized is that practi- 
cally every examination contributes 
something to the gonadal dose. 


Chest microfilming or the photo- 
roentgen survey is of particular in- 
terest because of recent criticism 
leveled at this type of survey pro- 
cedure. The value of this has been 
well documented and it is important 
that we continue this type of exami- 
nation. Although the death rate in 
tuberculosis has been reduced almost 
100 percent in the last five years, the 
incidence of tuberculosis remains 
about the same. 


Many people have jumped to the 
conclusion that chest microfilming 
may have grave genetic significance 
and therefore should be discontinued. 
As a matter of fact even in females 
who receive one chest microfilm a 
year made with the unit in common 
use today, the gonadal dose over a 
period of 30 years is very small and 
in males over the same 30 year period 
the dosage is virtually insignificant. 
Or visualized another way more 
graphically, the amount of radiation 
received from one chest fluorograph 
is equivalent to that received during 
a one month vacation in the Poconos 
Mountains. 


Is there a permissible gonadal dose 
of radiation to which the population 
at large may be subjected without 
causing serious damage to future gen- 
erations? Arbitrarily, a figure of 10 
roentgens during the first 30 years 
of life has been chosen by knowledge- 
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able genetic and biological groups for 
this dose. This problem simplifies it- 
self somewhat when it is recalled that 
the gonadal dose of an average in- 
dividual during his or her reproduc- 
tive life from natural sources ranges 
from two to five roentgens. Certainly, 
medical x-ray applications cannot be 
of great genetic importance if such 
examinations produce a gonadal dose 
which is only a small fraction of the 
dose from natural sources. The pos- 
sibility of reducing gonadal exposure 
on the average to 1 roentgen or less 
and still retain all the important 
medical benefits we now enjoy seems 
to be good. By the careful limitation 
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of radiation fields, the use of ade- 
quate filtration (2 mms. of aluminum 
or more) and by the application of 
screen intensification to fluoroscopy, 
substantial reductions in gonadal dos- 
age can be made without curtailing 
medical benefits. 

It behooves the radiologist and the 
consulting physician to work closely 
together to insure that the proposed 
X-ray examination is indicated, that 
the likelihood of obtaining informa 
tion is greater than the risk of radi- 
ation damage, and that the patient 
is well prepared and the equipment 
is designed and used only in the saf- 
est possible manner. 
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A SYRINGE HOLDER FOR THE 
ANESTHETIST 


This article presents a design for a 
simply made syringe holder. It was 
designed to hold a syringe in a con- 
venient position and to offer secure 
support. 

This holder can be made with a 
minimum of equipment and expense. 
The parts needed can be obtained 
from most hardware stores or main- 
tenance shops. They are listed below: 
One—Aluminum bar, 1 inch by % 

inch, 13% inches long. (Cost: 

about 40 cents) 

One — Spring type broom holder. 
(Cost: about 10 cents) 

One — 6-32 screw, 4% inch long. 
(Cost: about 2 cents) 

One—#4 sheet metal screw, 4 inch 
long. (Cost: about 2 cents) 

The parts are assembled as listed 
below. Illustration No. 1 shows the 
parts before and after assembly. 

1. A 1/8 inch hole is drilled through 
the bar 1/2 inch from the upper 
end. 

2. A 3/16 inch hole is drilled 3/8 
inch deep into the side of the bar 
4-1/2 inches from the lower end. 

3. Bend the bar 6 inches from the 
upper end to an angle of 135 
degrees. 

4. The spring holder is attached to 

the end of the bar with the 6-32 

screw. The screw will tap its own 

thread into the 1/8 inch hole. 

Insert the sheet metal screw into 

the hole in the side of the bar. 


t 





Fig. | 


This screw acts as a stop when the 
syringe holder is used in the slid- 
ing sockets of the operating table. 


. Spread apart the two sides of the 


spring holder with a pair of pliers 
so that a 30 cc. syringe snaps in 
and out easily. If the fit is too 
tight the syringe may be broken; 
if it is too loose it may not be held 
securelv. This is an important 
step. 
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Fig. 3 Fig. 4 

As illustrations No. 2. 3. and 4 board. In any of these positions it 
demonstrate, this holder can be used will afford secure support for the 
in three different positions; it can be syringe, and will keep it within easy 
inserted into the sliding sockets along reach of the anesthetist. 
the side of the operating table, it can Lr. BENJAMIN L. NarButrH. ANC 
be placed under the mattress of the Operative and Anesthesia Service, 

Walter Reed Army Hospital, 

table, or under the pad of the arm- Washington, D. C. 








USE HERCO SERIES “100° NEW 
CONDUCTIVE ANESTHESIA MASKS 





SMALL 101-C MEDIUM 102-C LARGE 103-C 





FOR USE ON THE POPULAR 
7/8” INHALER CASTING 


LIGHT WEIGHT — SMOOTH — SANITARY FINISH 
FORM FITTING — SOFT — PNEUMATIC CUSHION 
DOES NOT MARK PATIENT’S FACE 
CONDUCTIVITY GUARANTEED SAFE TO 
NFPA SPECIFICATIONS 


H. E. RICHARDS COMPANY, INC. 
Box 345, Tolede 2, Ohio 
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Emanuel Hayt, LLB., Counsel A.A.N.A. 


MALPRACTICE CASE ARISING FROM 
INJECTION OF SODIUM PENTOTHAL 
SHOULD HAvE BEEN 
SUBMITTED TO JURY 


On August 3, 1954, plaintiff, while 
under the care of Dr. Barr, was ad- 
mitted as a patient to a hospital to 
determine the cause of her obesity. 


In accordance with the custom at 
the hospital, any doctor who was free 
would act as anesthetist. In this case 
it was Dr. Marsh. According to plain- 
tiff’s testimony, Dr. Marsh first en- 
deavored to inject the left arm and 
being unsuccessful there proceeded 
directly to inject the inner aspect of 
her right knee. 

Dr. Barr stated that when he saw 
plaintiff approximately an hour after 
the injection she was complaining of 
pain in her leg and that he examined 
it and found a reddened area around 
the site of the injection which was 
more firm than the surrounding tissue. 

Within two or three days after the 
injection, a thrombosis developed, 
and shortly thereafter at the site of 
the injection there appeared a “slough 
ulcer.” 

Dr. Barr testified that in the exer- 
cise of the standard of care in that 
community a physician would not in 
ject sodium pentothal into a varicose 
vein, since the walls of such veins do 
not have normal tensile strength, 
tearing easier and not having the re- 
sistance to irritants that normal veins 


have. (b) Dr. Robertson, a local phy- 
sician, testified that only in an emer- 
gency would he inject a varicose vein 
and that the standard of practice in 
the community forbade such an 
injection. 


It is a matter of common knowl- 
edge among laymen that injections 
in the arm, as well as other portions 
of the body, do not ordinarily cause 
trouble unless unskillfully done or 
there is something wrong with the 
serum. 


The conclusion that negligence is 
the most likely explanation of an ac- 
cident or injury is not for the trial 
court to draw or refuse to draw so 
long as plaintiff has produced suf- 
ficient evidence to permit the jury to 
draw the inference of negligence. 
though the court itself would not 
draw that inference. The court must 
leave the question to the jury where 
reasonable men may differ as to the 
balance of probabilities. 


A new trial was ordered for the 
jury to determine the question of 
malpractice. 

(Wolfsmith v. Marsh, 9 CCH Neg. Cases 2d 
508-Calif.) 


Docror LIABLE FOR FAILURE 
To DiscLoseE BROKEN CATHETER 
Lert IN PATIENT’s Bopy 

Plaintiff is an elderly Chinese 
woman who had been treated for a 
number of years by Dr. Ing as her 
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family physician. In March, 1954 
plaintiff was taken to the hospital 
with a severe illness of what was 
afterwards diagnosed as caused by 
gall stones as diagnosed by Dr. Yee 
who was called in by Dr. Ing as a 
specialist; this diagnosis was also 
verified in a consultation with Dr. 
Joseph Strode. 


Dr. Yee operated on March 10 for 
the removal of gall stones with Dr. 
Ing assisting. After the removal of 
the stones both from the gall bladder 
and from the duct, Dr. Yee inserted 
a French catheter into the wound for 
drainage purposes. This catheter was 
furnished by the hospital and ex- 
amined by the doctors. After the 
operation both doctors Ing and Yee 
attended the plaintiff in the hospital 
and on March 25 the catheter was 
removed. At the time it was removed 
from the wound, according to Dr. 
Yee’s testimony, he noticed that the 
tip of the catheter, about 114 inches 
long, which was rounded and perfo- 
rated, had failed to come out with 
the rest of the tube. 

Physicians testified at the trial that 
if that portion of the catheter were 
left in the patient’s body, one of two 
things would happen: it would either 
become encysted or would follow the 
sinus created when it was inserted 
and finally extrude. The portion of 
the tube which remained in plaintiff’s 
body was permitted to remain there 
until it finally extruded by natural 
process on May 1, 1955, more than a 
vear after the operation. 
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While it may not be the custom. 
as some doctors testified, to notify a 
succeeding physician what has been 
done, the condition of the patient. 
and what treatment has been given, 
certainly Dr. Ing made no effort to 
notify plaintiff, her family or her suc- 
ceeding doctors, so that future treat- 
ment could be intelligently followed 
up. In fact, he apparently made no 
effort after plaintiff left the hospital 
to keep in touch with her progress as 
all the doctors testified should be 
done. He made no calls upon plaintiff 
on his own initiative and at no time 
instructed her to return at stated in- 
tervals. There is testimony of two 
doctors that one reason such a wound 
should be watched is that an abscess 
might develop. 

Further, taking the defendant’s 
own testimony that plaintiff should 
be told at the proper time, there is 
sufficient evidence for the jury to de- 
cide that she should have been in 
formed the reason the wound did not 
heal. 

There was substantial evidence. 
more than a mere scintilla, for the 
jury to find Dr. Ing failed to give 
proper postoperative care and that 
such failure resulted in suffering and 
large expenditures by the plaintiff. 

The jury returned a verdict in fa- 
vor of defendant Dr. Yee and against 
defendant Dr. Ing, awarding damages 
against the latter in the sum of 
$11,000. 


(Ho v. Yee et al., 9 CCH Neg. Cases 2d 992 
Hawaii. ) 
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Harriet L. Aberg, C.R.N.A. 


Dental Engines 


We have been asked whether or 
not it is safe to use the Ritter Dental 
Engine and foot pedal in areas where 
flammable anesthetics are to be used. 
The answer to this is best expressed 
in a quotation from the Ritter Com- 
pany, Inc. 

“If any of our Dental Engines are 
being used where flammable anes- 
thetics are administered, it is without 
our knowledge. We have had many 
requests to supply our Dental Engine 
for such use and we have, without 


exception, turned down the request 
and explained that it is not a safe 
item for this use.” 

This is an example of the definite 
kind of reply from manufacturers of 
equipment. They are vitally con- 
cerned with the method in which their 
equipment is used, and are willing to 
advise concerning any dangers in the 
use of their product. Manufacturers 
do not want their equipment misused 
from any standpoint. To obtain the 
best and safest service, equipment 
should be used in the manner for 
which it was devised. 


ANNUAL REPORT 
N.F.P.A. REPRESENTATIVE 

The National Fire Protection Association’s Committee on Hospital Oper- 
ating Rooms met January 19 and 20, 1959. Your representative attended all 
sessions. 

The greatest accomplishment of the committee this past year is a complete 
rewriting of pamphlet #56 — Recommended Safe Practice for Hospital Oper- 
ating Rooms. This was done with two main aims in mind: First, for clarifica- 
tion, and second, for some means of making easier the enforcement of the re- 
quirements of local authorities. 

The first was brought about by rearrangement of sections into what seems 
to be a more logical sequence, and renumbering to correspond to the National 
Electrical Code. 

The second was accomplished by rewording to make pamphlet #56 require- 
ments mandatory, no longer just recommendations. The committee has also 
asked the N.F.P.A. Board to change the name to the mandatory title Code 
for Use of Flammable Anesthetics. 

This new title is far more indicative of the content and intent of the pamph- 
let than the old title. Pamphlet #56 deals specifically with hazards in the use 
of flammable agents as anesthetics, whether administered in operating rooms. 
delivery rooms, out-patient departments, accident rooms, medical offices or 
any other place. Also, with this more accurate title, there will be better under 
standing why danger of infection, for instance. plays no part in ventilation 
requirements. 
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Your representative is endeavoring to answer questions concerning clothing, 
equipment and other subjects related to the use of flammable anesthetics in 
a column in the Journal devoted to this subject of Hospital Safety. 


At their June meeting, the N.F.P.A. Board voted to change the title of #56 
to Code for Use of Flammable Anesthetics. And for a few years the old title 
Safe Practices for Hospital Operating Rooms will appear in parentheses just 
below the new title. The price of the new pamphlet is 50c per copy and may 
be ordered from The National Fire Protection Association, 60 Batterymarch 
St., Boston 10, Mass. 





Miss Aberg is A.A.N.A.’s representative on the N.F.P.A. Committee on Hospital Oper 
ating Rooms. 


Any questions pertaining to hospital safety may be directed to the Executive Office 
Answers will be included in this section in future issues. 





HERCO COPPER ETHER JAR 





ABSORBS UP TO 20% 
MORE HEAT FOR BETTER 
VAPORIZATION 


SCREWS ON VAPORIZER IN 
PLACE OF GLASS JAR WITHOUT 
CHANGING WICK 


SPECIFY: HEIDBRINK No. 8 OR 
No. 10 VAPORIZER ALSO WHETHER 
YOU HAVE No. 9B, No. 18 OR No. 19 

HEIDBRINK ABSORBER 


PRICE $32.50 
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Okun, Ronald and Elliott, H, W.: 
Acute pharmacological studies of some 
new morphine derivatives. J. Pharma- 
col. & Exper. Therap. 124: 255-259 
(Nov.) 1958. 


“Modifications of the C-ring of the 
morphine molecule in the neighbor- 
hood of the alcoholic hydroxyl group 
have resulted in a number of potent 
analgetics some of which have 
achieved a degree of clinical accept- 
ance. . . . Related compounds includ- 
ing dihydrodesoxymorphine, 6 - me- 
thyldihydromorphine and 6-methyl- 
\ -6-desoxymorphine, have been 
potentially useful but have either 
been difficult to prepare or have 
shown no real advantages over mor- 
phine. Rapoport and coworkers were 
intrigued by the structure-action re- 
lationships of these compounds and 
noted that all have ring C either re- 
duced or methylated or both and the 
hydroxyl at Cg is absent. They suc- 
ceeded in preparing several new 
structural variants of this type in- 
cluding morphinone, 6-methylmor- 
phine . . . 6-methyldihydrodesoxy- 
morphine, 6 - methylenedihydrode- 
soxymorphine and _ 6-methyl-7-hy- 
droxydihydrodesoxymorphine. . . 


“Five new morphine derivatives 
were studied in mice with regard to 
analgesia, acute toxicity and gastro- 
intestinal inhibition. 6-methylmor- 
phine, 6-methylenedihydrodesoxy- 
morphine, 6-methyl-7-hydroxydihy- 
drodesoxymorphine, and 6-methyldi- 
hydrodesoxymorphine are more 
potent and have higher therapeutic 


indices than morphine. Morphinone 
is less potent and has a lower thera- 
peutic index. All compounds cause 
less gastrointestinal motility inhibi- 
tion in mice. 


“6 - methylenedihydrodesoxymor- 
phine was studied in dogs with regard 
to analgesia, sedation, cardiovascular 
and gastrointestinal changes, hypo- 
thermia, miosis, and reversal of ac- 
tions by nalorphine. The findings 
suggest it may cause analgesia in 
doses which have minimal side- 
effects.” 

Wilson, Michael, Perez-Arzoia, Mi- 
chael and Oppenheimer, M. J.: Meph- 
entermine and the arrhythmias. Am. 
J. Med. Sc. 236: 300-310 (Sept.) 1958. 

“The purpose of this clinical study 
is to evaluate the acute response of 
various cardiac arrhythmias in the 
abnormal heart, to mephentermine 
sulfate. . . . Twelve patients were 
studied. . . . Mephentermine sulfate 
has an anti-arrhythmic effect upon 
the human diseased heart. This sal- 
utary action was especially noted in 
patients with ventricular ectopic 
systoles. 


“The mechanism of action is a de- 
crease in the refractory period, an 
increase in the velocity of conduction 
and a positive inotropic effect. In 
doses up to 3 mg. per kilogram ad- 
ministered intravenously there was 
no significant electrocardiographic ef- 
fect in patients with chronic atrial 
fibrillation. 


“Effective reduction in functional 
atrioventricular block was produced. 
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Supraventricular tachycardia with 
second degree atrioventricular block 
represents a contraindication to the 
use of mephentermine. The anti- 
fibrillatory properties of mephenter- 
mine may be of value in open heart 
surgery with therapeutic cardiac ar- 
rest. Theoretically, an oral prepara- 
tion of mephentermine may find use 
as an adjuvent to digitalis in patients 
with chronic congestive heart failure.” 


Greisheimer, Esther M., Ellis, Doro- 
thy W., Stewart, G. H., III, Makar- 
enko, Lydia and Oppenheimer, M. J.: 
Cardiovascular functions under chlora- 
lose-urethane and 21 -hydroxypreg- 
nane-3, 20 dione sodium _ succinate 
(Viadril). Am. J. Physiol. 190: 317-319 
(Aug.) 1957. 


“The first steroid anesthetic agent 
to be widely studied is 21-hydroxy- 
pregnane-3, 20 dione sodium succin- 
ate or Viadril. . . . One of the unde- 
sirable effects is hypotension in some 
patients. . 


“Fifty-five determinations of car- 
diac output were made on eight mon- 
grel dogs under chloralose-urethane. 
The range of cardiac index was 1.71- 
7.46, with a mean of 4.08 and a 
standard deviation of 1.45. The sys- 
tolic blood pressure ranged from 141 
to 231, with a mean of 202, and a 
standard deviation of 20. The di- 
astolic pressure ranged from 78 to 
148, with a mean of 118, and a stand- 
ard deviation of 19. The mean blood 
pressure ranged from 100 to 173, 
with a mean of 146 and a standard 
deviation of 18. 


“The peripheral resistance ranged 
from 2884 to 14,940, with a mean of 
5709 dynes/sec/cm-° and a standard 
deviation of 2168. The range of heart 
rate was 96-232, with a mean of 149 
and a standard deviation of 35. The 
stroke index ranged from 11 to 57, 
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VOLUME 51 


OF 
ANESTHESIA 
ABSTRACTS 


You 
avatlable 


Of special interest to nurse anes- 
thetists. .. . Volume 51 of Anesthe- 
sia Abstracts is now available for 
prompt shipment. Condensed and 
edited by John S. Lundy and 
Florence A. McQuillen, Anesthesia 
Abstracts contains significant, timely 
reports on the latest developments 
in the field of anesthesiology. 


Professionally trained people read, 
screen and abstract journal reports 
in the United States and abroad 
for Anesthesia Abstracts. The series 
is a valuable and permanent refer- 
ence source. Volume 51 contains a 
subject and author index. 


Two or three volumes are 
published each year. If you 
prefer, you may place a 
“standing order” to auto- 
matically receive each vol- 
ume as it is published. You 
will be billed for each vol- 
ume as you receive it. Write 
for information about the 
back issues which are still 
available. 


Price of Volume 51 is $4.00. 
We pay postage when re- 
mittance accompanies order. 


BURGESS 


Publishing Company 
426 So. Sixth Street 
Minneapolis 15, Minn. 
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with a mean of 27 and a standard 
deviation of 9. Inverted T waves 
were observed frequently under chlo- 
ralose-urethane anesthesia. 


“Forty-one determinations were 
made on six mongrel dogs under 21- 
hydroxy-pregnane-3,20 dione sodium 
succinate. The range of cardiac index 
was 1.27-11.05, with a mean of 5.15, 
and a standard deviation of 2.26. 
The systolic blood pressure ranged 
from 73 to 215, with a mean of 154 
and a standard deviation of 39. The 
diastolic blood pressure ranged from 
36 to 123, with a mean of 79 and a 
standard deviation of 28. The mean 
blood pressure ranged from 54 to 
147, with a mean of 104 and a stand- 
ard deviation of 28. 


“The peripheral resistance ranged 
from 1517 to 8749, with a mean of 
3997 dynes/sec/cm-* and a standard 
deviation of 1916. The heart rate 
ranged from 135 to 210, with a mean 
of 172 and a standard deviation of 
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21. The range of stroke index was 
8-59, with a mean of 29 and a stand- 
ard deviation of 12.... 


“The changes in cardiovascular 
functions under chloralose-urethane 
during successive determinations re- 
sembled those under other anesthetic 
agents, in that the cardiac index and 
stroke index increased markedly, 
peripheral resistance decreased mark- 
edly, but the blood pressure and 
heart rate showed minimal changes. 
The cardiovascular functions under 
2,-hydroxy-pregnane-3, 20 dione so- 
dium succinate were unsteady also. 
Of all the agents observed, cyclopro- 
pane seemed to be the most satisfac- 
tory agent, so far as maintaining 
steady cardiovascular functions in 
the dog is concerned. 


“We found hexobarbital and 21- 
hydroxy-pregnane-3, 20 dione sodium 
succinate highly unsatisfactory as 
sole anesthetic agents in dogs, since 
the analgesic effects were minimal 
under the conditions.” 











The THIRTY-FIRST QUALIFY- 
ING EXAMINATION for mem- 
bership in the American Association 
of Nurse Anesthetists will be con- 
ducted on May 14, 1960. The dead- 
line for accepting completed appli- 
cations including the transcripts is 
April 1. Notice of eligibility will be 
mailed about April 10. 


Applications should be forwarded 
early enough to allow time to re- 
quest transcripts and have them re- 
turned to the Executive Office be- 
fore the deadline date. 








A 
REFRESHER COURSE 
for 
MEMBERS 
of the 
AMERICAN ASSOCIATION 
of 
NURSE ANESTHETISTS 


will be held in 
CHICAGO 


March 21-25 inclusive, 1960 
Applications for the Refresher 


Course will be in the January News 
Bulletin. 

















288 





J. Am. A. Nurse Anesthetists 


pose 
OLIVA 





WHAT HAPPENS? 


For the purpose of a financial eval- 
uation, let’s drop the term “Profes- 
sional” in regard to your work and 
substitute the practical term 
“Business’’. 


After all, the only difference be- 
tween you and any other business 
person is that you have a professional 
approach to your business. And it is 
a business, a hard cash business that 
provides you with not only the bare 
necessities of life, but because of your 
additional “business” training allows 
a larger margin of cash for many of 
the extras or luxuries of life. So let’s 
discuss this “‘business” of yours. 


This business of yours is a “sole 
proprietorship”. You are the Presi- 
dent, Secretary and Treasurer. You 
are the Board of Directors, the Ex- 
ecutive Committee and comptroller. 
As this business of yours brings in its 
weekly or monthly profit (salary) it 
is your decision alone to use this 
profit as you see fit. It is your plan- 
ning that will allow this business to 
expand through further study and 
training; it is your ambition that di- 
rects you to change location so that 
this business will result in more 
profit. And most important of all, 
whatever happens to the future of 
your business depends solely on your 
careful planning today. 


Now, when you are tired of your 
business or your business is tired of 
you — WHAT HAPPENS? Whether 
or not your business is bankrupt at 


age 65, or at any age depends on 
your wise thinking today. 

The wise decision is to prepare now 
to “buy yourself out” at retirement 
and provide a life time income or 
pension. All well organized businesses 
look forward to a continuation of 
profit, so should you. Use part of the 
profit from your business operation 
today to provide a continuation of 
these profits for the rest of your life. 

The A.A.N.A. officially adopted 
Group Retirement fund is the only 
proper medium to provide a lifetime 
income from this big business you 
own. 

It is a special Retirement Plan. It 
takes into consideration the needs of 
every member, regardless of health 
condition, sex, or age, single or 
married. It is a ‘“‘profit sharing” plan 
that should allow extra dividends or 
larger amounts of income upon 
retirement. 

“What happens” to you and to 
your business upon retirement de- 
pends entirely on your decision 
today. 

Read the description on page 289 
and complete the coupon and mail 
today. A proposal will be prepared 
for you outlining the many advan- 
tages of your A.A.N.A. Group Retire- 
ment Program. 


A’ : 


Insurance Consultant, AANA 
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“A ROSE BY ANY OTHER NAME” 


“Pension” — “Annuity” — "Retirement i.icome™ 





all mean the same— 
Peace of mind now and absolute security later. 
Your “Improved” Retirement Plan is now available. 
No Medical Exams! 
No Questions asked! 
A policy must be issued to every member who applies, 
—if— you apply during the enrollment period. 
Don’t pass up the investment opportunity of a lifetime 
-for a guaranteed lifetime income 


complete the coupon, mail today for full information. No obligation. 


To: Maginnis & Associates 
A.A.N.A. Insurance Consultants 
327 S. La Salle, Suite 1220 
Chicago, Illinois 


Send me full particulars about the A.A.N.A. Improved Retirement 
Plan. I understand there is no obligation. 


Name___ — _ Birth Date. 


Address 4 _. City ; Zone _ State ss 
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RESUSCITATION OF THE UNCONSCIOUS 
Victim. A Manual for Rescue Breathing. 
By Peter Safar, M.D., Chief, Department 
of Anesthesiology, Baltimore City Hospi- 
tals; Assistant Professor of Anesthesiology, 
The Johns Hopkins University School of 
Medicine; Clinical Associate Professor of 
Anesthesiology, University of Maryland 
School of Medicine and Martin C. Mc- 
Mahon, Captain, Baltimore Fire Depart- 
ment, Ambulance Service. Springfield, II1., 
Charles C Thomas. Paper. 79 pages, illus- 
trated, 1959. $1.75. 

This concise manual presents the 
techniques of resuscitating uncon- 
scious persons whose airways are 
obstructed or who have stopped 


breathing. 


Dr. Safar’s recommendations are 
based on his experiences and on re- 
search at Baltimore City Hospitals. 


The volume is divided into four 
sections dealing with asphyxia and 
a description of how to handle this 
emergency. 


15 illustrations are included. A 
glossary and bibliography complete 
the work. 


This practical manual will be of 
special interest to anesthetists. Those 
involved in any phase of first aid will 
find it a welcome addition to their 
library. 

SYMPOSIUM ON PULMONARY VENTILA- 
TION. Edited by R. P. Harbord, M.D. and 
R. Woolmer, M.D. Held in Leeds on Feb- 
ruary 19, 1958, under the auspices of The 
British Journal of Anaesthesia. Baltimore, 
Md., The Williams & Wilkins Co., exclusive 
U. S. agents. Cloth. 109 pages, illustrated, 
1959. $4.00. 


This brief work is a collection of 
papers and comments of participants 


in a conference on Pulmonary Venti- 
lation. Views of experts in the various 
specialties are presented. 


The discussions deal with Lung 
Gas Sampling and Analysis during 
Anaesthesia; Observations on Sam- 
pling Expiratory Gases during Arti- 
ficial Respiration; Problems of Pul- 
monary Ventilation in the Newborn; 
A Clinical Note on the Difficulties 
of Maintaining Adequate Pulmonary 
Ventilation during Hypothermia; 
Management of Pulmonary Ventila- 
tion in Emphysematous Subjects in 
the State of Carbon Dioxide Narcosis 
and Mechanisms of Airway Ob- 
struction. 


The subject is of vital interest to 
anesthetists and will appeal to many 
readers in the field. 


PRINCIPLES AND PRACTICE OF OBSTETRIC 
ANAESTHESIA. By J. Selwyn Crawford, 
M.B., CH.B., D.A. (England), F.F.A.R.CS., 
Anaesthesia Service, The Presbyterian Hos- 
pital, New York; Late Senior Registrar 
and First Assistant, Department of Anaes- 
thesia, Central Middlesex Hospital, London. 


‘Springfield, Ill., Charles C Thomas. Cloth. 


128 pages, 1959. $4.00. 


This small volume presents the 
methods of obstetrical analgesia and 
anesthesia that are used in Great 
Britain. A review of the physiology 
of the pregnant woman, placental 
transmission, analgesia in labor, anes- 
thesia for delivery, physiology of the 
newborn and equipment for the de- 
livery room are subjects that will be 
of interest to anesthetists. 
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Classified Advertisements 


NURSE ANESTHETIST to complete 
staff of three serving 100 bed hospital, 
fully approved by JCAH. Excellent 
salary; liberal personnel policies. Mod- 
ern furnished apartment. Additional 
information on request. Pulaski Hos- 
pital, Pulaski, Va. 





WANTED: Nurse Anesthetist for 
Obstetrical Anesthesia night shift or 
if preferred, Surgical and Obstetrical 
Anesthesia. Apply: R. R. Lamb, M.D., 
312 Bellevue Ave., Trenton 8, New 
Jersey. 





SURGICAL NURSE 
ANESTHETIST 


150 Bed General Hospital 
+ 


Maximum Postings 
8 dail 
3 Anesthetists 


* 
$400 month 
Full Maintenance 
Uniforms Laundered 
Liberal Vacation Policy 
° 


Pleasant community, where the Sus- 
quehanna River flows into Chesapeake 
Bay. Quite convenient to Washington, 
Baltimore, Philadelphia, New York and 
nearby seashore resorts. 
HARFORD 
MEMORIAL HOSPITAL 

HAVRE DE GRACE, MARYLAND 





TWO (2) ANESTHETISTS. 275 bed 
hospital. Start $475.00 per month and 
full maintenance. Emergency call every 
fourth day. Department directed by 
Anesthesiologists. Apply St. Francis 
Hospital, Monroe, La. 





REGISTERED NURSE ANESTHE- 
TIST. Excellent working conditions in 
modern 132-bed hospital. Friendly com- 
munity with two colleges. Beginning 
salary $500 plus call pay. Apply Ralph 
B. Bersell, Administrator, Passavant 
Memorial Area Hospital, Jacksonville, 
Illinois. 


NURSE ANESTHETIST—New and 
Modern Surgery: unusually strong and 
well diversified Surgical Staff. Good 
opportunity in new 260-bed expanding 
hospital; college town location; good 
personnel policies; ; 40-hour week; 
7 holidays, hospitalization, S$ ocial 
Security. Apply: F. J. O’Brien, Ad- 
ministrator, Chambersburg Hospital, 
Chambersburg, Pa, 





REGISTERED NURSE ANESTHE- 
TISTS: Immediate openings for per- 
manent employment. 670 bed hospital. 
Exceptional opportunity for well train- 
ed Nurse Anesthetist in active operat- 
ing room suite. Apply: Personnel Di- 
rector, Harper Hospital, Detroit 1, Mi- 
chigan. 





Central Pennsylvania: 325 bed fully 
accredited hospital, 6 Nurse Anesthe- 
tists, 1 Anesthesiologist. Salary $400- 
430, paid vacations, sick leave. Travel- 
ing expenses paid for applicants select- 
ed for interview, Apply: Richard W. 
Skinner, M.D., Altoona Hospital, Al- 
toona, Pa, 





WANTED — Nurse Anesthetist for 
position open on August 15, 1959. Ex- 
cellent working conditions in a 100 bed 
hospital with 50 additional beds to 
be added by January 1, 1960, Full 
maintenance, usual employee benefits. 
Salary open. Write or call T. B. Stev- 
enson, Superintendent, Colleton Coun- 
ty Hospital, Walterboro, S. C. 





NURSE ANESTHETIST—Excellent 
working conditions, starting salary 
$450.00 to $550.00 depending on train- 
ing and experience. Liberal vacation, 
sick leave and other employee benefits. 
Lexington is located in “The Heart of 
the Bluegrass” famous for horse racing 
and tobacco industries, home of the 
University of Kentucky and Transyl- 
vania College. Apply, Assistant Ad- 
ministrator, Methodist Good Samaritan 
Hospital, S. Limestone St., Lexington, 
Kentucky. 
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ANESTHETIST—330 bed voluntary 
general hospital—not tax supported. 
Modern air-conditioned surgical suite. 
Excellent working conditions, Room 
and board available if desired. Staff 
consists of 6 nurse anesthetists under 
supervision of 3 anesthesiologists. Sal- 
ary open. Apply Decatur and Macon 
County Hospital, Decatur, Illinois. 


NURSE ANESTHETISTS for 220 
bed community hospital, Working with 
private group. Two full time M.D.’s, 
four nurses, all agents and techniques. 
Modernization program going on. Two 
and one-half hours from Boston and 
New York, Write G. J. Carroll, M.D., 
William W. Backus Hospital, Norwich, 
Connecticut. 








REGISTERED NURSE ANES- 
THETIST—Member of 10 nurse team 
for large, new operating pavilion. Lat- 
est equipment and procedures used for 
regular and developmental surgery. No 
recovery or constant care duties. 5 day, 
40 hour week plus exceptional benefits. 
Salary based on experience and subject 
to merit review. Attractive apartment 
available at low rent. Apply: Box B-38, 
Journal American Association of Nurse 
Anesthetists, Prudential Plaza, Suite 
3010, Chicago 1, IIl. 


NURSE ANESTHETIST: 240 bed 
hospital. Start $5460-$6000 annual 
based on experience. Staff—5 A.A.N.A. 
Anesthetists plus Anesthesiologist 
in charge. Good Personnel Policies; 
Retirement Program in addition to 
Social Security. Centered in beautiful 
Allegheny Mountains 60 miles East of 
Pittsburgh. Contact: Personnel Direc- 
tor, Mercy Hospital, Johnstown, Pa. 


NURSE ANESTHETIST for 435 bed 
modern Mid-western Hospital; salary 
commensurate with experience; free 
retirement program and group life in- 
surance; also group hospitalization 
with surgical benefits; paid vacation, 
holidays, and sick leave, plus liberal 
personnel policies. Reply to Box B-36, 
Journal American Association of 
Nurse Anesthetists, Prudential Plaza, 
Suite 3010, Chicago 1, IIl. 
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WANTED—Lady Nurse Anesthetist 
—Group of 7 Physicians and 5 Nurses 
—Salary open—Contact Albuquerque 
Anesthesia Service, Medical Arts 
Square, NE, Albuquerque, New 
Mexico. 


NURSE ANESTHETISTS. Excellent 
opportunity for qualified applicants. 
110 bed General Hospital. Liberal per- 
sonnel benefits. Salary open. Give full 
qualifications in applying. Administra- 
tor, Annie Penn Memorial Hospital, 
Inc., Reidsville, N. C. 


MAN OR WOMAN—Nurse Anesthe- 
tist to handle anesthesia and postoper- 
ative care at approved Psychiatric 
Hospital. Salary range $481-$584. Cali- 
fornia State Civil Service benefits. 
Housing available on grounds for 
single person at nominal rate. Must be 
graduate of aprpoved school of anes- 
thesia or have two years experience in 
anesthetics in approved hospital or 
clinic. California license required. 
Write Personnel Officer, Department 
of Mental Hygiene, 1320 K St., Sacra- 
mento, California. 


NURSE ANESTHETIST — $418 to 
$488 per month. Vacancies in County 
Hospital, Wauwatosa, suburb of Mil- 
waukee. 40 hour work week. Eligible 
for Wisconsin registration. Sound an- 
nuity, pension and Social Security 
benefits; liberal holiday, vacation and 
sick allowance. Apply: MILWAU- 
KEE COUNTY CIVIL SERVICE 
COMMISSION, Room 206, Court- 
house, Milwaukee 3, Wisconsin. 


NEEDED: Nurse Anesthetist in a 150 
bed private, nonprofit hospital. Have 
anesthetist staff of three Nurse Anes- 
thetists, excellent doctors. Contact Ad- 
ministrator, Nan Travis Memorial 
Hospital, Jacksonville, Texas. 
ANESTHETIST, NURSE: To cover 
Surgery and OB in 275 bed hospital 
with A.A.N.A. approved school. Work 
a 40 hour week with time and one-half 
for overtime. Excellent facilities and 
Personnel Policies. Salary open. Call 
or write Personnel Director, 810 E. 27 
St., Minneapolis 7, Minnesota. Phone 
FE. 2-7266. 
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NURSE ANESTHETIST for Surgi- 
cal Service only. No Obstetrical Anes- 
thesia. Salary open depending on train- 
ing and experience. Call two nights 
weekly and every third week end. Ex- 
cellent working conditions; good Per- 
sonnel Policies. Surgical schedule usu- 
ally finished by 1 p.m. Apply: Admin- 
istrator, Parkview Hospital, Pueblo, 
Colorado, LI 2-8680. 





NURSE ANESTHETIST: 190 bed 
General Hospital with new complete 
operating room suite needs additional 
Surgical - Obstetrical Anesthetist, all 
types of surgery. Salary $500-$550 plus 
additional for rotating call. Town of 
40,000 on Lake Huron and St. Clair 
River, 58 miles North of Detroit. Ap- 
ply: Administrative Assistant, Port 
Huron Hospital, Port Huron, Mich. 


CERTIFIED ANESTHETIST — 38 
bed General Hospital. Salary depends 
on qualifications and if applicant ac- 
cepts call. Salary $500 to $650 per 
month with usual fringe benefits. Con- 
tact Administrator, Red Wing City 
Hospital, Red Wing, Minnesota. 











NURSE ANESTHETISTS (4) —To 
increase present staff. Accredited 500 
bed hospital in University town. Ex- 
cellent salary; liberal Personnel Pol- 
icies. Write Administrator, St. Joseph 
Mercy Hospital, Ann Arbor, Michigan. 





ANESTHETIST—A.A.N.A. member, 
for 325 bed hospital 16 miles West of 
Chicago’s Loop. Good salary commen- 
surate with experience, 4 weeks vaca- 
tion, paid life insurance, Blue Cross 
available, sick leave, paid holidays and 
other liberal benefits. Alternate call 
duty with five other Anesthetists. 
Emergency OB call only, with fee for 
OB call. Apply Personnel Director, 
Memorial Hospital, Elmhurst, Illinois. 








NURSE ANESTHETIST: 364 bed 
General Hospital being enlarged to 500 
beds. Want to enlarge present staff of 
one M.D. plus 7 Anesthetists. Salary 
from $400 to $500 per month, plus ex- 
tra bonus payment per case on call 
duty and retirement and sickness bene- 
fits. New air conditioned Operating 
Rooms. Apply Chief, Department of 
Anesthesia, York Hospital, York, Pa. 
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NURSE ANESTHETIST: for ac- 
credited 393 bed General Hospital. 40 
hour week. No call.. Top salary. Lib- 
eral vacation, sick leave, other benefits. 
Quarters, laundry, and maintenance 
available. Write Personnel Director, 
Miller Hospital, St. Paul, Minn. 





REGISTERED NURSE ANESTHE- 
TIST for a new 66 bed hospital com- 
pletely air conditioned and new equip- 
ment throughout. Salary open or 
would consider paying on a percentage 
basis. Apply: Guy Hamilton, Adminis- 
trator, Medical Arts Hospital, Lamesa, 
Texas. 


OPENING for 2 Registered Nurse 
Anesthetists. University City, popula- 
tion 100,000. New 175 bed hospital, 2 
M.D. Anesthesiologists and 4 R.N.A.’s 
now in department. Busy OB and Sur- 
gery. Day off after call. Must be ener- 
getic and willing to adopt new meth- 
ods. Sick leave. 2 weeks vacation to 
start. Retirement plan and other bene- 
fits. Congenial working conditions. Be- 
gin $500 per month. Contact either Dr. 
Francis or Miss Chasteen, R.N.A., 
Central Baptist Hospital, Lexington, 
Kentucky. 





VACATION RELIEF for 30 days. 
New, modern well equipped hospital, 
air conditioned Surgery and OB, Heid- 
brink Machines, very little call duty. 
Salary $650, full maintenance, transpor- 
tation paid within radius of 500 miles. 
Call collect or write Administrator, 
Crawford County Memorial Hospital, 
Denison, Iowa. 





WANTED: Female Anesthetist to be 
Director of Nursing Service and give 
relief to regular Anesthetist. Salary 
open, depending upon training and ex- 
perience. New 50 bed hospital. For 
additional information write or call W. 
R. Shultz, Administrator, Crawford 
Memorial Hospital, Denison, Iowa. 


ANESTHETIST — Nurse, position 
available immediately; 132 bed hospi- 
tal. Salary open. Community of 22,000, 
plans for hospital expansion to 165 
beds. No OB. For details write: Ad- 
ministrator, The Evangelical Hospital, 
Marshalltown, Iowa. 
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NURSE ANESTHETISTS (4) 
University Hospital - Anesthesiologists 
and Nurse Anesthetists. Large Dept.— 
all types of anesthesia — all benefits. 
Apply Anesthesiologist in charge, 

NEW YORK HOSPITAL— 
CORNELL UNIVERSITY 
MEDICAL CENTER, 

525 E. 68th St., New York 21, N. Y. 


POSITION OPEN November 1 for 
A.A.N.A. member to maintain present 
staff of four. Large University Hos- 
pital, excellent staff, with wide variety 
of surgical cases, including Thoracic 
and Cardiac Surgery. Two weeks paid 
vacation, twelve days sick leave, six 
paid holidays and insurance benefits if 
desired. Salary dependent upon experi- 
ence, plus compensation for call time. 
Contact Miss Ramona Kersey, Chief 
Nurse Anesthetist, Firmin Desloge 
Hospital, St. Louis, Mo. 








NURSE ANESTHETIST: Fully ac- 
credited 475 bed hospital, modern air 
conditioned Operating Rooms, good 
Personnel Policies, 40 hour week, holi- 
days, hospitalization, Social Security. 
Starting salary $440 per month. Addi- 
tional perquisites and allowance for 
experience, Position available immedi- 
ately if desired. Apply John O. Bran- 
ford, M.D., Director, Department of 
Anesthesia, Good Samaritan Hospital, 
Portland 10, Oregon. 





NURSE ANESTHETIST: For 279 
bed General Hospital. Present staff of 
five Nurse Anesthetists (desire six), 
two full time Anesthesiologists. Liberal 
salary and Personnel Policies. Modern, 
new hospital located in Connecticut, 
28 miles from New York City. Contact 
Director of Personnel, Greenwich Hos- 
pital, Greenwich, Connecticut and give 
full details of training and experience. 





NURSE ANESTHETIST — 154 bed 
hospital—suburban community North 
of Chicago on Lake Michigan’s beauti- 
ful shoreline. New surgery and other 
facilities recently constructed. Depart- 
ment of four Nurse Anesthetists under 
an M.D. Anesthetist. Salary open de- 
pending upon qualifications. Merit in- 
creases, Excellent living facilities. For 
further details write Personnel Direc- 
tor, Highland Park Hospital Founda- 
tion, Highland Park, Illinois. 
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NURSE ANESTHETIST A.A.N.A. 
Certified, wanted for department head- 
ed by M.D. in accredited 200 bed hos- 
pital. Four other Nurse Anesthetists 
on staff. Write to Administrator, Lew- 
istown Hospital, Lewistown, Pa. 





NURSE ANESTHETIST for new 35 
bed hospital in agricultural valley lo- 
cated 80 miles from Reno. Starting 
salary $475.00 per month, 1 meal a day, 
laundry of uniforms. Hospitalization 
policy paid by hospital, and retirement 
plan. Two weeks paid vacation, 10 days 
sick leave, 6 paid holidays, Contact: 
Administratrix, Lyon Health Center, 
Yerington, Nevada. 





NURSE ANESTHETIST — Immedi- 
ate opening in 115 bed University af- 
filiated General Hospital in a lovely 
rural community. Contact Alfred Jar- 
etzki, III, M.D., Mary Imogene Bas- 
sett Hospital, Cooperstown, New York. 





NURSE ANESTHETIST: New 142 
bed, air conditioned, approved General 
Hospital, College Town — 30,000 near 
Nashville. Pleasant work situation, 
employee benefits. Guaranteed mini- 
mum $450 per month, fees for service. 
Administrator, Memorial Hospital, 
Clarksville, Tennessee. 


NURSE ANESTHETIST — 125 bed 
Genral Hospital, Southeastern Massa- 
chusetts, to work with Anesthesiolo- 
gist. Salary, etc. open depending on 
training and experience. Write: Wil- 
liam H. Lewis, M.D., 376 Tremont St., 
Taunton, Mass. 








WANTED: Registered Nurse Anes- 
thetist to start November 15, 1959. 96 
bed General Hospital in Northcentral 
Montana. Salary $500.00 monthly, alter- 
nate call weekends and after hours with 
one other Anesthetist. Contact: Admin- 
istrator, Sacred Heart Hospital, Havre, 
Mont. 





WANTED: Full time Muene hana 
thetist. 40 bed modern hospital. Excep- 
tionally well equipped. 9 Physicians on 
staff. Relief provided. Mountain town, 
population about 3,000. Salary open de- 
pending upon experience and qualifica- 
tions. Write: R. O. Maxwell, Adminis- 
trator, Scott County Hospital, Oneida, 
Tennessee. 
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NURSE ANESTHETIST — New 50 
bed hospital; excellent working condi- 
tions and Personnel Policies; located 
near Cincinnati; contact Administrator, 
Dearborn County Hospital, P. O. Box 
72, Lawrenceburg, Indiana, Phone 1010. 





NURSE ANESTHETIST for 44 bed 
area hospital located in city of 4,000 
population. Salary open. Pleasant work- 
ing conditions. Contact: Harvey M. 
Radey, Jr., Administrator, Eastern 
Memorial Hospital, Ellsworth, Maine, 
Telephone NOrmandy 7-2585. 





WANTED: Nurse Anesthetist for 
thirty bed hospital in South Carolina. 
Details given on request. Contact: Ad- 
ministrator, Fairfield County Memorial 
Hospital, Winnsboro, S. C. 





Expanding JCAH approved hospital 
needs two Nurse Anesthetists. 236 beds, 
45 bassinets, surgical and obstetrical 
services, liberal employee benefits. Lo- 
cated near Cincinnati. Reply to Admin- 
istrator, Fort Hamilton Hospital, Ham- 
ilton, Ohio. 





TWO NURSE ANESTHETISTS: 
A.A.N.A. for 200 bed, air conditioned, 
General Hospital; all types surgery 
including Thoracic and Vascular. Re- 
quires experience in all type agents 
including Spinal. 6 Nurse Anesthetists 
share call. Day off after call. Christmas 
bonus. 3 weeks vacation. Closed staff 
of surgeons. Salary open. Apply, Miss 
Bette Wilson, Director of Anesthesia, 
Holzer Hospital and Clinic, Gallipolis, 
Ohio. 


IMMEDIATE OPENING for trained 
Anesthetist in almost new 75 bed mod- 
ern equipped hospital, qualified Sur- 
geons, Recovery Room; work in coop- 
eration with M.D. Anesthetist. 5 day 
week, on call one week end per month; 
liberal vacation and sick leave. Salary 
open, Write: Brooke F. Summerour, 
M.D., P. O. Box 252, Dalton, Georgia. 
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NURSE ANESTHETIST —200 bed 
fully accredited General Hospital—two 
full time M.D.’s, five Nurses. Salary 

month, Write Director of Anes- 
thesia, Hendrick Memorial Hospital, 
Abilene, Texas. 





NURSE ANESTHETIST—Addition- 
al Anesthetist wanted for new 1000 bed 
NP VA Hospital with 161 GM&S beds. 
Air conditioned Operating Rooms. 
Ideal working conditions, sick leave, 
annual leave and life insurance benefits. 
Salar y—depending on training and 
qualifications. Apply to Personnel Offi- 
cer, V. A. Hospital, Topeka, Kansas. 





HOLZGRAFE 


(Continued from page 269) 


® Eastwood, A. B. and Harbord, R. P.: A 
Method for the Measurement of “Controlled” 
— Brit. J. Anaesth. 26:197-198, May 

10 Gordon, A. S. and _ others: Circulatory 
Studies During Artificial Respiration on Apneic 
Normal Adults. J. Appl. Physiol. 4:421-438, 
Dec. 1951. 

11 Lucas, B. G. B. and Milne, E. H.: Acid 
Base Balance and Anaesthesia. Thorax 10:354- 
358, Dec. 1953. 

22 McIlroy, M. B. and Tomlinson, E. S.: 
Mechanics of Breathing in Newly Born Babies. 
Thorax 10:58-61, March 1955. 





Beginning in February, 1960, 
The Journal of the American As- 
sociation of Nurse Anesthetists 
will be published bi-monthly: Feb- 
ruary, April, June, August, Octo- 
ber, December. 


Rates effective February, 1960: 
Non-commissionable $5.00 mini- 
mum charge. $1.00 per line (eight 
lines per column inch, average 30 
characters per line). 


Special composition charged at 
$8.00 per column inch, 1 column 
width. 


Copy for each issue is required 
30 days before the first of the 
month of publication. 
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(ETHYL VINYL ETHER) 


HIGH ANESTHETIC INDEX- 


ALLOWS EVEN MAINTENANCE FOR PROLONGED PERIODS 


Clinical observations* made by Krantz, Carr, Iwamoto 
and Sauerwald indicate that Vinamar combines a high 
anesthetic index with a wide margin of safety. Induction 
is smooth, rapid and uneventful — emergence is quick 
and comfortable. Vinamar may be administered alone 
or with other agents and is easily adaptable to all tech- 


niques and equipment. 


*Reprints of this article (No. 299), plus a descriptive brochure (No. 4685) 
will be forwarded upon request. Please direct your inquiry to Madison, 


Dept. ANA-4. 


OU Chemical 


OHIO CHEMICAL & SURGICAL EQUIPMENT CO. 


(A Division of Air Reduction Company, Inc.) 
MADISON 10, WISCONSIN 


(All subsidiaries or divisions of 


Air Reduction Company, Incorporated) 
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“The intermittent positive pressure valve 


t. New York 17, N Y 


is one of the most significant advances 
in recent years in the treatment of 
chronic bronchitis. Designed to apply a 
controlled pressure in inspiration to the 
inspired gas, to cycle at the patient’s will, 
and to apply aerosolized medications, itis 
a major triumph of medical engineering,’ 


—Farber, S. M.; Wilson, R.H.L.; and Smith, 
J. D.: California M. 84:101 (Feb.) 1956. 
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